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W ith in  r e c e n t  y e a r s ,  owing to  th e  advance made i n  o u r 
know ledge o f  m ic ro -o rg a n ism s , and th e  p ro d u c ts  o f  t h e i r  
v i t a l  a c t i v i t y  -  due to  th e  p e r f e c t i n g  o f  th e  m ethods o f  
b a c t e r i o l o g i c a l  r e s e a r c h  and i n v e s t i g a t i o n  -  a new p h a se  
o f  m e d ic a l t r e a tm e n t  h a s  b een  in a u g u r a te d ,  v i z :  serum - 
th e r a p y .  T h is  mode o f  t r e a tm e n t  i s  a p p l i c a b l e ,  i n  th e  
w id e s t  s e n s e ,  t o  a l l  th o s e  d is e a s e s  w hich  h ave  a  m ic ro b io  
o r i g i n ,  and i n  w hich  a serum , e i t h e r  a n t i t o x i c  o r  a n t i ­
m ic ro b io  i n  n a tu r e ,  can  b e  o b ta in e d  from  an an im al w hich  
h a s  b een  r e n d e re d  imm une,by v a r io u s  m e th o d s , t o  th e  d i s ­
e a s  e ^ p ro d u c in g  m io ro -o rg a n ism . T hese m ethods a r e  m ani­
f o l d ,  b u t  t h e i r  u l t i m a t e  r e s u l t  i s  th e  sam e, i . e .  th e  f o r ­
m a tio n  o f  a serum  w hich  h as  an in im ic a l  in f lu e n c e  e i t h e r  
on th e  m ic ro b es  o r  on t h e i r  t o x in e s .  The r e s u l t s  w hich  
have  a t te n d e d  th e  u se  o f  a n t i d i p h t h e r i t i c  serum  have en­
co u ra g e d  b a c t e r i o l o g i s t s  to  p u rs u e  t h e i r  i n v e s t i g a t i o n s  
o f  th s  b io lo g y  o f  o th e r  o rg a n ism s , and a num ber o f  s e r a  
a re  now m a n u fa c tu re d  w hich a r e  c la im e d  by t h e i r  r e s p e c t iv e  
d i s c o v e r e r s  to  have c e r t a i n  s p e c i f i c  e f f e c t s *  Exam ples
2o f  th e s e  a re  t o  be found  in  th e  serum  o f  t e t a n u s ,  o h o le r a ,  
b u b o n ic  p la g u e ,  y e llo w  f e v e r  and s t r e p to c o c c a l  i n f e c t i o n s .  
The b e n e f i c i a l  e f f e c t  o f  a n t i d i p h t h e r i t i c  serum  i s  a d m it­
t e d  by m ost o b s e r v e r s ,  b u t  s u f f i c i e n t  t r i a l  h a s  n o t  b een  
g iv e n  to  th e  o th e r  s e r a  m en tio n ed  to  w a r ra n t  a  d e f i n i t e  
e x p re s s io n  o f  o p in io n .  E ncouraged  by th e  good r e s u l t s  
i n  a  sm a ll number o f  c a s e s  t r e a t e d  by th e s e  s e r a ,  t h e r e  
h a s  b een  a  ten d e n cy  t o  form  h a s ty  g e n e r a l i s a t i o n s ,  and an  
a t t i t u d e  i s  assum ed w hich  i s  n o t j u s t i f i e d  by th e  number 
o f  f a c t s  c o l l e c t e d .  More e s p e c i a l l y  i n  r e g a rd  t o  a n t i -  
s t re p to o o o o u s  serum  much harm h a s  b een  done , and  th e  
i s s u e s  have  b een  c o n fu se d  by a  w ant o f  th e  s c i e n t i f i c  
a p p l i c a t i o n  o f  th e  serum . T h is h a s  a ls o  b een  f e l t  i n  
c a s e s  o f  d i p h th e r i a  com bined w ith  a  s t r e p to o o c o a l  i n f e o -  
t i o n ,  w h ere , i n  s p i t e  o f  m a n ife s t  im provem ent i n  th e  
l o c a l  c o n d i t io n  o f  th e  t h r o a t  from  th e  u se  o f  a n t id ip h ­
t h e r i t i c  serum , th e  p a t i e n t  h a s  o f te n  suocumbed to  s t r e p ­
to c o c c a l  i n t o x i o a t i o n .  The a p p l i c a t i o n  o f  a l l  s e r a  sh o u ld  
b e  d i r e c t e d  a g a in s t  a  p a r t i c u l a r  o rg an ism , and j u s t  i n  p r o ­
p o r t i o n  a s  th e  i n f e c t i o n  i s  a  m ixed o n e , so  we sh o u ld  ex ­
p e c t ,  u n le s s  a compound serum  i s  u s e d ,  to  f i n d  o u r  r e s u l t s
u n s a t i s f a c t o r y .
W h ile , from  th e  l a b o r a to r y  p o in t  o f  v ie w , i t  w ould 
b e  d i f f i o u l t  t o  g iv e  p re c e d e n c e  t o  th e  s tu d y  o f  any one
3m io ro -o rg a n ism  and i t s  t o x in e ,  from  th e  p u r e ly  o l l n i o a l  
s ta n d p o in t  th e  s tu d y  o f  th e  b i o l o g i c a l  c h a r a c t e r i s t i c s  o f  
th e  s t r e p to c o c c u s ,  so p o te n t  i n  i t s  p a th o lo g ic a l  e f f e c t s ,  
▼ ill a lw ays h o ld  a  fo rem o st p l a c e .  I t  i s  p ro b a b ly  th e  
m ost w id e ly  d i s t r i b u t e d  form  o f  m ic ro b ic  l i f e :  i t  i s
m ore v a r i a b le  i n  i t s  m o rp h o lo g io a l developm ent th a n  any 
o f  th e  o t h e r s :  i t  i s  u n e q u a l i n  th e  m a t te r  o f  b i o l o g i c a l
c h a r a c t e r i s t i c s ,  and i s  th e  m ost f a r  r e a c h in g  i n  i t s  p a th -  
o g en io  e f f e c t s .
The d i f f i c u l t y  o f  a t t r i b u t i n g  any d e f i n i t e  p a th o lo g y  
t o  t h e  s t r e p to o o o o u s ,  and i t s  a s s o c i a t io n  i n  so  many d i s ­
s i m i l a r  d is e a s e d  c o n d i t io n s ,  such  a s  e r y s i p e l a s ,  p u e r p e r a l  
f e v e r ,  s e p t i c  w ounds, d ip h th e r i a  and s c a r l e t  f e v e r ,  r e a d i ­
l y  a c c o u n ts  f o r  th e  w ide d i v e r s i t y  o f o p in io n  t h a t  e x i s t s ,  
among v a r io u s  o b s e r v e r s ,  a s  to  i t s  n a tu r e  and e f f e o t s .
U n t i l  q u i t e  r e o e h t ly ,  b a c t e r i o l o g i s t s  had  ta k e n  th e  
v iew  t h a t  i n  a l l  t h e  above m en tio n ed  d i s e a s e s  t h e r e  was 
a d i s t i n o t  s p e c ie s  o f  s t r e p to c o c c u s  o o n o e rn e d . In d ee d  
a s  many a s  tw e lv e  d i f f e r e n t  s p e c ie s  o f  s t r e p to o o c o ^  have 
b e en  d e s c r ib e d .  E s p e c ia l ly  was a  sh a rp  l i n e  o f  d i s t i n c ­
t i o n  drawn be tw een  th e  s t r e p to o o o o u s  e r y s i p e l a t i s  o f  
F e h le i s e n  d e s c r ib e d  by t h a t  i n v e s t i g a t o r  i n  1885 , and th e  
s t r e p to c o c c u s  pyogenes o f  R osenbach d e s o r ib e d  i n  1884*
W ith in  t h e  l a s t  f i v e  y e a r s ,  how ever, t h e s e  v iew s
4have "been abandoned , and C o n t in e n ta l ,  A m erican and B r i t i s h  
o b s e r v e r s ,  w ith  th e  one n o ta b le  e x c e p tio n  o f  K le in  in  t h i s  
c o u n try ,  a re  now a lm o st unanim ous i n  t h e i r  b e l i e f  i n  th e  
u n i t y  o f  th e  s t r e p to c o c c a l  gerxnf so f a r  a t  l e a s t  a s  to x in e  
fo rm a t io n  i s  c o n c e rn e d .
The d i f f e r e n c e  in  s i z e ,  fo rm , and e f f e c t s  o f  o u l tu r e s  
o f  s t r e p to c o c c i  may be a c c o u n te d  f o r  by th e  env ironm en t o f  
th e  o rg a n ism . T hese c h a r a c te r s  m y  v a ry  a c c o rd in g  a s  th e
germ  i s  c u l t i v a t e d  on n a t u r a l  o r
U n ity  o f  S t r e p to -
o o c c a l  to x in e  a r t i f i c i a l  m ed ia , o r  even on d i f f e r ­
e n t n a t u r a l  o r  a r t i f i c i a l  m ed ia  a c ­
c o rd in g  t o  t h e i r  o r i g i n .  Thus i t  was found  in  th e  c u l ­
t i v a t i o n  o f  th e  s tr e p to o o o o u s ,  t h a t  i n  some i n s t a n c e s  t h e  
lo o p s  w ere lo n g  and tw is t e d  w ith  an  e x tre m e ly  h ig h  d e g re e  
o f  v i r u le n c e ;  in  o th e r s  th e y  w ere s h o r t  and  s t r a i g h t  and 
c o m p a ra t iv e ly  in nocuous i n  t h e i r  e f f e o t s .  T h is  l e d  to  
th e  b e l i e f  t h a t  th e  lo n g  s t r e p to o o c o i  w ere alw ays v e ry  
v i r u l e n t ,  and th e  s h o r t  c h a in s  h a rm le s s .  M arm orik , 
h o w ev er, by i n j e o t i n g  th e  same c u l t u r e  i n to  r a b b i t s  and 
m ice  found  t h a t  i n  s u b c u l tu r e s  from  t h e  b lo o d  o f  th e  f o r ­
mer a n im a l th e  c h a in s  w ere lo n g e r  and  i n  th e  l a t t e r  w ere 
s h o r t e r ,  a l th o u ^ i  th e  v i r u le n c e  rem a in ed  th e  same i n  b o th .  
By in o c u la t i n g  o th e r  a n im a ls ,  th e  same f a c t s  w ere b ro u g h t 
o u t .  As a n o th e r  p ro o f  o f  h i s  c o n te n t io n ,  he  o f f o r s  th e
5f u r t h e r  e x p e r im e n ta l  f a c t  t h a t  s t r e p to o o o o i  from  v a r io u s  
s o u r c e s ,  and o f  v a ry in g  g ra d e s  o f  v i r u l e n c e ,  m ay,by su c ­
c e s s iv e  c u l t i v a t i o n  i n  th e  b o d ie s  o f  a n im a ls ,  a l l  be  
b ro u g h t t o  a  p o in t  o f  v i r u le n c e  i d e n t i c a l ,  a l l  p ro d u c in g  
i n  a n im a ls  an a c u te  s e p t io a e m ia . I n  a r e p o r t  o f  h i s  
work i n  t h i s  l i n e ,  p u b l is h e d  in  th e  "A n n a les  de l ' l n s t i -  
t u t  P a s te u r  J u ly  1 8 9 5 ,"  he  sums up i n  th e s e  w o rd s , "nos 
e x p e r ie n c e s  o o n firm e n t l 1o p in io n  de oeux q u i  r e g a r d e n t  
t o u t e s  l e s  a f f e o t io n s  s t r e p to c o c c iq u e s  de l 'h o m n e  oomme 
dues a  un m ic ro b e  u n iq u e ."
P e tru so h k y  h a s  c o l l e c t e d  a  number o f  s t r e p to c o c c a l  
a f f e o t io n s  o f  man, and su b m itte d  them  t o  a c o u ra te  b a c ­
t e r i o l o g i c a l  e x a m in a tio n . He co n c lu d ed  t h a t  v a r io u s  
s t r e p to c o c o a l  c o n d i t io n s  p a s s  one I n to  th e  o t h e r ,  o r  p r o ­
c ee d  from  one a n o th e r .  T h is  o b s e rv e r  ad d u ces th e  c a se  
o f  an i n f a n t  who s u f f e r e d  from  a t y p i c a l  a t t a o k  o f  e ry ­
s i p e l a s  from  a  s o ra to h  i n  th e  n a s o - l a b i a l  f o l d .  The 
m o th e r s u f f e r e d  from  m a s t i t i s  w h ich , how ever, showed no 
e r y s ip e l a to u s  c h a r a c t e r .
Why a  s tre p to o o o o u s  sh o u ld  p roduoe  i n  one c a s e  an 
a b s o e s s ,  i n  a n o th e r  c a se  e r y s i p e l a s ,  and in  a  t h i r d  
p y a em ia , i s  p ro b a b ly  a t t r i b u t a b l e  p a r t l y  to  d i f f e r e n c e s  
i n  v i r u le n o e ,  r e s i s t a n c e  o a p a o i ty ,  and  p a r t l y  t o  th e  s e a t  
and mode o f  e n tra n o e  i n t o  th e  body •
The g e n e ra l  r e c o g n i t i o n  o f  th e  u n i ty  o f  th e  s t r e p t o —
eooocus m ic ro b e  w a rra n te d  th e  b e l i e f  t h a t  th e  f i r s t  s te p  
h ad  b een  re a c h e d  i n  th e  p r e p a r a t i o n  o f  an a n t i t o x i n .  The 
c h i e f  d i f f i c u l t y  c o n s i s te d  in  th e  i n a b i l i t y  t o  p ro d u ce  a  
p o te n t  f i l t e r e d  s t r e p to c o c c u s  to x in e ;  fo r*  w h ile  t h e r e  
i s  good re a s o n  t o  b e l i e v e  t h a t  some s o lu b le  p o is o n  o f  a  
v e ry  p o w e rfu l n a tu r e  i s  p ro d u ced  in  th e  b o d ie s  o f  i n f e c ­
t e d  p e rso n s*  y e t  th e  f i l t r a t e s  o f  c u l t u r e s  o f  s t r e p t o ­
c o c c i  have b u t l i t t l e  to x io  a o t io n .  R e c e n tly  R oger h a s  
su cceed ed  in  im m unising  r a b b i t s  by i n j e o t i n g  f i l t e r e d  
c u l t u r e s  h e a te d  t o  120° C ., b u t  no a tte m p t h a s  y e t  b een  
made t o  p ro d u ce  an a n t i t o x i n .
H aving s e t t l e d  i n  h i s  own mind th e  q u e s t io n  o f  th e  
u n i ty  o f  th e  germ* Marino re  k n e x t p ro c e e d e d  to  endeavou r 
t o  p r e p a r e  a  serum  w hich  w ould d e s t ro y  i t .  R o g e r, B ehring*  
M iro n o f f* and L ln g e lsh e im  h ad  su cceed ed  i n  e s t a b l i s h i n g  
many p o in t s  o f  i n t e r e s t  in  c o n n e c tio n  w ith  t h e  d e v e lo p ­
m ent and e f f e c t s  o f  th e  germ i t s e l f *  and h ad  even  p r e ­
p a re d  a  serum  t h a t  was p a r t i a l l y  s u c c e s s f u l  i n  d e s t r o y in g  
i t .  However* th e s e  o b s e rv e r s  n e v e r  sucoeeded  in  p r e p a r ­
in g  a  serum  o f  s u f f i c i e n t  p o te n c y  to  a c t  e f f e c t i v e l y  upon 
th e  s e v e r e r  fo rm s o f  th e  i n f e c t i o n .
I t  h a s  b e e n  d e a r l y  d e m o n s tra te d  t h a t  " l a b o r a to r y  
s e ra * "  such  a s  w ere fo rm e r ly  made by em ploying  a  s e l e c ­
t i o n  o f  members o f  th e  ro d e n t fam ily *  a re  so a t t e n u a te d  
a s  t o  b e  a lm o s t i n e r t .  Such a n im a ls  do n o t  seem t o  b e
7a b le  t o  r e s i s t  th e  t o z io  e f f e c t  o f  r e p e a te d  l n j e o t l o n s ,  
and henoe th e  serum  p ro c u re d  from  them  i s  n o t  o f  s u f ­
f i c i e n t  p o te n o y  t o  a c t  w ith  muoh, i f  an y , e f f e c t  on th e  
germ . T h is  seems t o  have b een  th e  d i f f i c u l t y  w ith  th e  
s e r a  made by t h e  f o u r  o b s e rv e r s  above m e n tio n e d . M ar- 
m orek , r e c o g n is in g  t h i s  d i f f i c u l t y ,  s u g g e s te d  t h a t  l a r g e r  
a n im a ls  sh o u ld  b e  u se d  i n  th e  p r e p a r a t i o n  o f  th e  serum . 
T h is  o b s e rv e r  f i r s t  u se d  th e  sh e e p , th e n  th e  a s s ,  and 
l a t t e r l y  th e  h o r s e .  The h o rs e  t o l e r a t e s  l a r g e  d o se s  
o f  th e  u n f i l t e r e d  to x in e  rem a rk ab ly  w e l l ,  and y i e l d s  by 
f a r  th e  l a r g e s t  q u a n t i ty  o f  serum  o f  any a n im a l y e t  t r i e d .
Marmorek c o n s id e re d  t h a t  in  t h e  p r e p a r a t i o n  o f  th e  
serum  (1 ) i t  was n e c e s s a ry  t o  e x e r c is e  good judgm ent i n  
th e  s e l e c t i o n  o f  a n im a ls ;  (2 ) t o  p r o p e r ly  c a re  f o r  them  
d u r in g  t h e i r  t r e a tm e n t ;  and (3 ) e s p e c i a l l y  to  a v o id  a  
to o  e a r ly  w ith d ra w a l o f  th e  b lo o d .
I n  th e  p r e p a r a t i o n  o f  a n t i s t r e p to c o o c u s  serum , a s  i s  
th e  c a s e  i n  th e  p r e p a r a t i o n  o f  p ro d u c ts  o f  l i k e  c h a r a c t e r ,  
t im e ,  s k i l l ,  and e x p e r ie n c e  a re  r e q u ir e d ,  and s e r a  m anufac­
t u r e d  c a r e l e s s l y ,  and w ith  a l a c k  o f  one o r  more o f  th e s e  
f a o t o r s ,  have  b een  p u t  on th e  m a rk e t, and have  l e d  t o  
f a i l u r e  and d isa p p o in tm e n t i n  t h e i r  u s e .
The p r o c e s s  o f  m a n u fa c tu re  i s  n e c e s s a r i l y  a  slow  o n e , 
and a  h o r s e  r e q u i r e s  t o  be  u n d e r  t r e a tm e n t  a t  l e a s t  a  y e a r
8b e fo r e  th e  serum  re a c h e s  i t s  maximum a n t i s t r e p to o o o o io  
s t r e n g t h .  The b lo o d  o f  th e  an im al m ust n o t  be  w ith ­
draw n t i l l  some tim e  a f t e r  th e  l a s t  i n j e c t i o n  h a s  b een  
m ade, a s  d u r in g  th e  r e a c t i o n  th e  b lo o d  i s  a o tu a l l y  t o x i o ,  
a n d , i f  i n j e c t e d  in to  r a b b i t s  d u r in g  t h i s  t im e ,  w i l l  i n ­
v a r i a b ly  k i l l  them  i n  from  f i v e  t o  t e n  d a y s . At th e  
B r i t i s h  I n s t i t u t e  o f  P re v e n t iv e  M ed ic ine  H orse Farm a t  
S udbury , w here th e  a u th o r  r e c e n t l y  had  an o p p o r tu n i ty  o f  
exam in ing  th e  a n im a ls  and s e e in g  th e  m ain p o i n t s  i n  th e  
p ro o e s s  o f  m an u fa c tu re  o f  t h e  serum , th e  modus o p e ra n d l 
i s  a s  f o l lo w s ,  v i z : -  50 oos o f  a serum  b o u i l l o n  c u l t u r e  
o f  a s tre p to o o o o u s  d e r iv e d  from  an a o u te  a b s c e s s  and  a 
s tr e p to o o o o u s  from  a f a t a l  c a se  o f  s e p tio a e m ia  a re  u s u a l ly  
i n j e o t e d .  P re v io u s  to  1898 th e  serum  p re p a re d  was • u n iv ­
a l e n t . "  The s tre p to o o o o u s  o f  e r y s ip e l a s  was em ployed,
l a t l n a  A ng inosa  i n  th e  su b se q u e n t s e r i e s  w ere t r e a t e d  w ith  
a  serum  p re p a re d  i n  t h i s  m anner.
A f te r  t h e  i n j e c t i o n  o f  t h e  c u l t u r e ,  t h e  te m p e ra tu re  
r i s e s  s t e a d i l y  t i l l  i n  s ix  o r  sev en  h o u rs  41° C e n tig ra d e  
(1 0 5 .4 °  F a h re n h e i t)  i s  r e g i s t e r e d ,  38° C e n tig ra d e  b e in g  
t h e  norm al te m p e ra tu re  o f  th e  h o r s e .  A d e c l in e  th e n  s e t s
C ases i n  su b seq u e n t se rie s  
t r e a t e d  w ith  " u n iv ­
a le n t"  serum
i t s  v i r u le n o e  b e in g  enhanced  by 
P a s t e u r ^  m ethod o f  p a s sa g e  th ro u g h  
r a b b i t s .  A l l  th e  c a s e s  o f  S o a r-
9i n ,  and th e  te m p e ra tu re  i s  u s u a l ly  norm al th e  fo l lo w in g  
d ay . At v a r io u s  p e r io d s  sam ples o f  b lo o d  a re  drawn t o  
e s t im a te  th e  p r e v e n t iv e  and c u r a t iv e  pow er o f  th e  serum , 
and a l s o  t o  d e te rm in e  th e  le n g th  o f  tim e  d u r in g  w hich  th e  
serum  rem a in s  t o x ic  a f t e r  i n o c u l a t i o n .  A cco rd in g  to  ex­
p e r im e n ts  made a t  th e  B r i t i s h  I n s t i t u t e  o f  P u b l ic  H e a l th ,  
th e  serum  does n o t  rem a in  to x io  f o r  so lo n g  a  p e r io d  as  
t h a t  fo u n d  by Marmorek in  h i s  i n v e s t i g a t i o n s .  A m onth 
i s  a llo w e d  to  e la p s e  be tw een  th e  l a s t  i n j e c t i o n  and th e  
w ith d ra w a l o f  th e  b lo o d  from  th e  h o r s e .  The serum  i s  
p r e s e r v e d  by b e in g  k e p t o o ld , and no a n t i s e p t i c s  a r e  added 
f o r  t h i s  p u rp o s e . Roux, who h as had  a l a r g e  e x p e r ie n c e  
i n  th e  m an u fa c tu re  o f  a n t i t o x in s  and s e r a ,  a s s e r t s  t h a t  
a n t i s e p t i o s  oan do no p o s s ib l e  good, and a r e  c a p a b le  o f  
do in g  a  g r e a t  d e a l  o f  harm . The s e r a ,  i n  h i s  o p in io n ,  
a r e  n o t  p re s e rv e d  by  a n t i s e p t i o s ,  a s  i s  p o p u la r ly  su p p o sed : 
th e y  w i l l  o n ly  keep  a c e r t a i n  t im e : th e y  m ust be  k e p t  a t
a  p ro p e r  te m p e ra tu re  i n  o rd e r  to  r e t a i n  t h e i r  v i t a l i t y ,  
a n d , i f  so k e p t ,  w i l l  rem a in  p o te n t  a s  lo n g  w ith o u t  a n t i ­
s e p t io s  a s  w ith  them .
Up t i l l  r e c e n t l y ,  and lo n g  a f t e r  th e  a u th o r  began  t o  
u s e  t h e  a n t i s t r e p to o o e c u s  serum  i n  a n g in o u s  s c a r l e t  o a s e s ,  
t h e  q u e s t io n  o f  th e  u n i ty  o f  th e  s t r e p to o o o o a l  germ  was 
a c c e p te d  i n  a l l  i t s  e n t i r e t y ,  w h e th e r v iew ed  from  th e
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m o rp h o lo g ic a l o r  b io lo g io a l  a s p e c t .  L a te ly ,  how ever, 
c e r t a i n  e x p e rim e n ts  have b een  made by o b s e rv e r s  whose 
r e s u l t s  a r e  so unan im ous, and can n o t be  c o n t r a d ic t e d ,  
t h a t  th e  q u e s t io n  in  one o f  i t s  a s p e c ts  a t  l e a s t  i s  r e ­
op en ed . T hese ex p e rim e n ts  have  shown t h a t  w hereas a 
serum  o f  a  h o r s e  im m unised a g a in s t  a  c e r t a i n  s t r e p to c o ­
c cu s  w i l l  p r o t e c t  th e  an im al a g a in s t  th e  s tre p to o o o o u s  
u se d  t o  im m unise i t ,  t h e r e  i s  no p r o t e c t i o n  c o n fe r r e d  
on th e  an im al a g a in s t  a  s tre p to o o o o u s  d e r iv e d  from  a 
d i f f e r e n t  p a th o lo g ic a l  c o n d i t io n .
A lth o u g h  th e  u l t im a te  i d e n t i t y  o f  s t r e p to o o c o l  from  
v a r io u s  s o u rc e s  oanno t be  d o u b te d , y e t  t h e r e  seems t o  
e x i s t  a  s u b t l e  d i s t i n c t i o n  i n  th e  b a c t e r i c i d a l  s u b s ta n c e s  
w hich  s t r e p t o c o c c i ,  a s s o c ia t e d  w ith  d i f f e r e n t  p a th o lo g io a l  
m a n i f e s ta t io n s  i n  th e  human economy, p ro d u ce  i n  th e  b lo o d  
o f  a n im a l8 i n t o  w hich th e y  a re  i n j e c t e d .
The m ost i n t e r e s t i n g  e x p e rim e n ts  i n  t h i s  l i n e  w ere 
made by  Tan de T e ld e .  T h is  i n v e s t i g a t o r  s e l e c te d  two 
s t r e p to o o o o i  A and P , b o th  o f  w hich when i n j e o t e d  i n t o  a  
r a b b i t 1s e a r  p ro d u ced  e r y s ip e l a s  w ith o u t any  s t r e p to o o o o i  
b e in g  found  i n  th e  b lo o d  and i n t e r n a l  o rg a n s . W ith  each  
o f  th e s e  m ic ro b es  he im m unised a  h o rs e  and o b ta in e d  two 
s e r a .  The serum  o b ta in e d  from  h o rs e  A p r o t e c te d  a g a in s t  
s t r e p to c o c c u s  A, b u t  had  a v e ry  f e e b le  p r o t e c t i n g  i n ­
f lu e n c e  a g a in s t  s tre p to o o o o u s  P • The serum  o b ta in e d  from
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h o rs e  P p r o t e c te d  a g a in s t  s t r e p to c o c c u s  P > h u t f a i l e d  t o  
p r o t e c t  a g a in s t  s tre p to o o o o u s  A. T h is  e x p e r im e n te r  a l s o  
w ent one s te p  f u r t h e r .  H aving i n j e c t e d  5 oub io  o e n t i -  
m e tre s  o f  eaoh  o f  th e s e  s e r a  (A and P) i n to  two r a b b i t s ,  
he in o c u la te d  th e  r i g h t  and l e f t  e a r s  o f  th e s e  a n im a ls  
w ith  s t r e p to c o c c u s  A and P r e s p e c t i v e l y .  In  t h e  r a b b i t  
i n j e c t e d  w ith  serum  A o n ly  th e  e a r  in o c u la te d  w ith  s t r e p ­
to o o o o u s  P d ev e lo p ed  e r y s i p e l a s ,  w h ile  th e  o o n v e rse  o c ­
c u r re d  in  th e  o a se  o f  th e  o th e r  a n im a l. The p o s i t i o n  
w hich  t h i s  o b s e rv e r  t a k e s  up was s t i l l  f u r t h e r  s t r e n g th ­
ened by  th e  f a c t  t h a t  he  im m unised a  h o rs e  w ith  b o th  
s t r e p to o o o o i  A and P , and o b ta in e d  a  serum  w hich  w ould 
p r o t e c t  a g a in s t  b o th  th e s e  o rg a n ism s . From th e s e  r e ­
s u l t s  he  reoommends t h a t  a n im a ls  em ployed t o  y i e l d  serum  
sh o u ld  be i n j e c t e d  w ith  a  number o f  s t r e p to c o c c i  from  
v a r io u s  so u rc e s  i n  t h e  hope o f  o b ta in in g  a serum  a c t iv e  
i n  i t s  b a o t e r i o i d a l  p r o p e r t i e s  a g a in s t  a s  many s t r e p t o ­
c o c c i  a s  p o s s i b l e .
T h is  o b s e rv e r  a ls o  i n v e s t i g a t e d  th e  a g g lu t i n a t in g  
pow er o f  h i s  s e r a ,  and he  f in d s  t h a t  i t  i s  a lw ays i n  
d i r e c t  p r o p o r t io n  t o  th e  power o f  p r o t e c t i n g .  T hus, i n  
h i s  e x p e r im e n ts  q u o ted  ab o v e , h e  fo und  serum  A a g g lu t i n ­
a te d  s tr e p to o o o o u s  A, and serum  P a g g lu t in a te d  s t r e p t o ­
co ccu s P , and t h a t  serum  A + P a g g lu t in a te d  b o th .
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The outoome o f  th e s e  e x p e rim e n ts  was th e  s u g g e s t io n  
t h a t  th e  p a t i e n t ' s  b lo o d  sh o u ld  be t e s t e d  a g a in s t  a  num­
b e r  o f  s t r e p to o o o o i ,  to  g e t some id e a  o f  i t s  a g g l u t i n a t ­
in g  pow er. T hese s t r e p to o o o o i  oould have c o rre s p o n d in g  
s e r a .  I n  t h i s  way h a v in g  found  th e  s tre p to o o o o u s  w hich  
was b e s t  a g g lu t in a te d  by th e  p a t i e n t ' s  b lo o d , th e  serum  
o o u ld  be s e l e c te d  w hich  would p ro b a b ly  have th e  m ost b e n e ­
f i c i a l  e f f e c t  i n  stemming th e  p r o g r e s s  o f  th e  d i s e a s e .
The p r a o t i o a l  o o n o lu s io n  a r r iv e d  a t  by t h i s  o b s e rv e r  
was t h a t  eaoh v a r i e ty  o f  s tre p to o o o o u s  was a b le  t o  p roduoe  
i n  th e  a n im a l, i n to  w hioh i t  was i n j e c t e d ,  a p a r t i c u l a r  
a n t im io ro b ic  body w hioh was in im io a l  t o  th e  l i f e  o f  t h a t  
s t r e p to o o o o u s .  T h is  s ta te m e n t i s  n o t an e x c lu s iv e  o n e , 
and an a n t im ic ro b io  serum , w hich  d id  n o t c o rre sp o n d  t o  a  
p a r t i c u l a r  v a r i e t y  o f  s t r e p to o o o o u s , m ight have  an i n ­
f lu e n c e  on t h a t  o rg an ism , a lth o u g h  n o t t o  suoh an e x te n t  
a s  on th e  c o rre sp o n d in g  s t r e p to c o c c u s .
T hese f a c t s  open up a v e ry  im p o rta n t a s p e o t o f  th e  
c a se  i n  r e g a rd  t o  th e  p r a o t i o a l  a p p l i c a t i o n  o f  th e  serum  
i n  human d i s e a s e .
The d i f f i o u l t y  o f  p r e p a r in g  a p o te n t  g e rm -fre e  to x in e  
o f  a s tre p to o o o o u s  h a s  b een  a d v e r te d  to  p r e v io u s ly .  A ll  
e x p e r im e n ts  i n  t h i s  l i n e  have th e r e f o r e  b e en  co n d u c ted  
w ith  an  a n t im io ro b io ,  and n o t w ith  an a n t i t o x i o ,  serum .
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The a u th o r  was much Im p ressed  by th e  want o f  u n i fo rm ity  
w hich  a t te n d e d  th e  u se  o f  th e  serum  even in  o a se s  w hioh 
seemed i n  a l l  r e s p e c t s  com parab le  to  one a n o th e r .  The 
argum ent w ould t h e r e f o r e  be  u rg e d  t h a t  i n  s c a r l a t i n a  
a n g in o s a  t h e r e  may be  d i f f e r e n t  v a r i e t i e s  o f  s t r e p t o -  
o o c o i p r e s e n t  so f a r  a s  t h e i r  v u l n e r a b i l i t y  t o  t h e  b a o -  
t e r i c i d a l  s u b s ta n c e s  c o n ta in e d  in  th e  serum  i s  c o n c e rn e d , 
and t h a t ,  a c c o rd in g  t o  t h i s ,  d id  im provem ent ta k e  p la c e  
o r  n o t . r-j
ft ' Q 1
^  A lth o u g h  d i f f e r e n t  r a o e s  o f  s t r e p to o o c o l  r e q u i r e  a
c o rre s p o n d in g  b a o t e r i c i d a l  serum , and a re  a f f e c t e d  to  a  
m o d if ie d  d e g re e  o n ly  by o th e r  s e r a ,  y e t  th e  to x in e s  p ro ­
duced  by t h e  v a r io u s  s t r e p to o o o o i  may be  e s s e n t i a l l y  o f  
th e  same n a tu r e ,  and i t  seems re a s o n a b le  t o  hope t h a t  
th e y  may be  c o u n te r a c te d  by a s in g le  a n t i t o x i n .
The r e s e a r c h e s  o f  C a lm ette  le n d  su p p o r t t o  th e s e  sug ­
g e s t i o n s :  f o r  he  h a s  shown t h a t  th e  p o is o n s  o f  th e  m ost
v a r i e d  s e r p e n t s ,  and a ls o  o f  th e  s c o rp io n , w h ile  th e y  
d i f f e r  somewhat i n  t h e i r  a c t io n  upon a n im a ls ,  n e v e r th e ­
l e s s  a r e  c o u n te ra c te d  by one a n t iv e n in .
B e a rin g  th e s e  c o n s id e r a t io n s  i n  m ind i t  seems t h a t  
o u r  ftiwi sh o u ld  be to  p ro d u c e , i f  p o s s i b l e ,  an  a n t i t o x i o  
r a t h e r  th a n  an  a n t lm ic ro b ic  serum  f o r  t h e  t r e a tm e n t  o f  
d i s e a s e s  o au sed  by  s t r e p to c o c c i .
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T hat t h e r e  i s  good re a so n  to  b e l i e v e  t h a t  th e  b a c ­
t e r i c i d a l  s u b s ta n c e s  form ed i n  th e  b o d ie s  o f  th e  a n im a ls , 
i n to  w hich  d i f f e r e n t  form s o f  s t r e p to c o c c i  a re  i n j e c t e d ,  
a r e  v a r i e d ,  i s  p ro v ed  by R en o u 's  o b s e rv a t io n s  i n  c a s e s  o f  
s c a r l e t  f e v e r .  T h is  i n v e s t i g a t o r  o b ta in e d  a  s t r e p to o o o ­
ous from  th e  b lo o d  o f  a s c a r l e t  f e v e r  p a t i e n t .  T e s te d  
on m ice and r a b b i t s  s u o o e s s fu l ly  in o c u la te d  by t h i s  i n -  
f e o t i o n ,  i t  was a b s o lu te ly  u n a f f e c te d  by M arm orek 's 
serum . The same serum , how ever, checked  th e  g row th  o f  
a  s t r e p to o o o o u s  o b ta in e d  from  M armorek, and t h i s  s t r e p t o ­
co ccu s  was a  more v i r u l e n t  one th a n  t h a t  from  th e  s c a r l e t  
f e v e r  o a s e ,  so t h a t  i t  oou ld  be  i n f e r r e d  t h a t  s t r e p t o ­
c o c c i  o f  v a r io u s  k in d s  were found  i n  man a s  w e l l  a s  i n  
a n im a ls ,  some o f  w hich a re  s u b je o t  t o  M arm orek 's serum , 
and o th e r s  a r e  n o t .  Mery a ls o  su cceed ed  i n  i s o l a t i n g ,  
i n  o a s e s  o f  s c a r l e t  f e v e r ,  seven  v a r i e t i e s  o f  s t r e p t o ­
c o c c i  o b ta in e d  from  th e  t h r o a t ,  u r i n e ,  b lo o d  and g la n d u la r  
a b s o e s s .  S ix  o f  th e s e  s t r e p to o o o o i  p ro v ed  r e f r a o t o r y  t o
M arm orek 's serum .
The s p e c i f i o  m a te r le s  m orb i o f  s c a r l e t  f e v e r  h a s  n o t  
y e t  b e en  d is c o v e r e d .  Some o b s e rv e r s  have d e s c r ib e d  a  
p a r a s i t e  i n  th e  b lo o d  o f  p a t i e n t s ,  s i m i l a r  in  some r e ­
s p e c t s  t o  th e  m a la r i a l  p a r a s i t e .  K le in  i n  t h i s  c o u n try  
h a s  d e s c r ib e d  a  s t r e p to c o c c u s  w hich  he h a s  re c o v e re d  from
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th e  b lo o d , and a ls o  from  th e  t u b u l i  u r i n i f e r i  o f  th e  
k id n e y s .  T h is  o b s e rv e r  h a s  o b ta in e d  th e  same o rg an ism  
from  th e  t e a t s  o f  a  number o f  cows supposed  to  b e  co n ­
c e rn e d  i n  an  o u tb re a k  o f  s o a r l e t  f e v e r  a t  Hendon. T hese 
o p in io n s  h ave  n o t y e t  been  c o n firm e d , and  a r e ,  i n  f a c t ,  
s t r o n g ly  c o n tr o v e r te d  by  many com peten t o b s e rv e r s  i n  t h i s  
c o u n try ,  so t h a t  th e  q u e s t io n  m ust s t i l l  be re g a rd e d  a s  
an open o n e .
S te rn b e rg  i n  h i s  "T ex t Book o f  B a c te r io lo g y  1897“ sa y s  
"The s p e o i f i c  i n f e c t i v e  ag en t i n  s c a r l e t  f e v e r  h a s  n o t  b een  
d e m o n s tra te d . I n  th e  d i p h t h e r i t i c  e x u d a te , f r e q u e n t ly  se e n  
i n  t h e  a n g in a  o f  s c a r l e t  f e v e r ,  a s t r e p to c o c c u s  i s  commonly 
fo u n d  w hioh a p p e a rs  t o  b e  i d e n t i c a l  w ith  s t r e p to c o c c u s  
p y o g e n es : and i n  th e  se co n d a ry  in f e o t io n s  w h ich  o c c u r  i n
th e  c o u rs e  o f  th e  d i s e a s e ,  o r  d u r in g  c o n v a le s c e n c e  when 
s u p p u ra t io n  o c c u rs ;  one o r  o th e r  o f  th e  comnon p y o g e n ic  
m io ro o o o c i a r e  u s u a l ly  fo u n d , and i s  d o u b t le s s  th e  cau se  
o f  t h e  l o c a l  in f la m m a to ry  p r o c e s s .*
The q u e s t io n  o f  th e  e t i o l o g i c a l  f a o t o r  i n  s c a r l e t  
f e v e r  may lo n g  rem ain  d o u b t f u l ,  b u t  t h i s ,  i n  th e  a u th o r* s  
o p in io n ,  sho u ld  n o t t i e  o u r hands in  th e  t r e a tm e n t  o f  t h e  
s e v e r e r  fo rm s o f  th e  a f f e c t i o n .  A l l  th e  s e v e re  c o m p lic a ­
t i o n s  su c h  a s  pseudom em branous a n g in a , o t i t i s  m ed ia , endo­
c a r d i t i s ,  and n e p h r i t i s  a re  due t o  th e  p re s e n c e  o f  s t r e p t o —
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c o o o i.
S t r ip p e d  o f  th e s e  c o m p lic a t io n s ,  s c a r l e t  f e v e r  
would n o t  be  a  dangerous d i s e a s e .  I t  was w ith  th e s e  
f a c t s  i n  m ind t h a t  a  j u s t i f i c a t i o n  was fo u n d , i n  h i s  
o p in io n ,  f o r  an  e x te n d ed  t r i a l  o f  th e  new serum  t h a t  
was in tro d u c e d  i n to  th e  t r e a tm e n t  o f  t h i s  a f f e c t i o n .
SERUM THERAPY
No.
Age i n  
y e a r s  o r  
f r a o t i o n  
o f  y e a r
Day o f  i l l ­
n e s s  when 
f i r s t  i n ­
j e c t i o n  
made
T o ta l  
K ind em- quan - 
p lo y e d  t i t y  
u sed
B act e r i o l o g io a l  
E x am in a tio n
I I
I I I
SERIES NO. I .  CASES IN WHICH THE THROAT SYMPTOMS WEBE; 
4  3 rd
6 th
1 1 th
BI
BI
BI
10 c c s .  S t r e p to c o c c i  very  
a b u n d a n t, s t  aphy- 
l l o o o c c i  a l s o  pre­
s e n t  .
10 c o s .  B oth  s t r e p to o o o o i  
and s tap h y llo co o o i 
p r e s e n t ,  th e  formi 
v e ry  ab u n d an t in 
n a s a l  d is c h a rg e .  -
fcO c o s . S t r e p to c o c c i  very  
ab u n d an t i n  throftl: 
S ta p h y llo c o o o i  alii 
p r e s e n t . •
IT 8
SERIES NO. I I .  CASES IN WHICH THE THROAT
1 6 th
10
p12 4 th
WITH GREAT
BI 60 c c s .  S ta p h y l lo c o o o i ,  Di|
lo o o c c i  and S trep­
t o c o c c i  p r e s e n t  U 
t h r o a t  and mouth* 
D ip lo o o c o i v e ry  
ab u n d an t i n  e a r  
d is c h a r g e .
BI 30 o o s . One o r  two sm a ll
c h a in s  o f  s t r e p to ­
c o c c i  from  g e la tK  
c u l t u r e . P rao ti*  
o a l l y  a  p u re  o u ltl 
o f  staphy lloooccw f 
p yo g en es a u re u s .
REMARKS
PROMINENT, BUT WERE NOT ATTENDED WITH EXCESSIVE DEPRESSION.
Rash somewhat p a tc h y  o v e r arms and l e g s .  Deep u lo e r s  w i th  u n ­
h e a l th y  lo o k in g  edges o v e r b o th  t o n s i l s  and p h a ry n g e a l w a l l .  
No u l c e r a t i o n  in  f r o n t  o f  th e  a n t e r i o r  p i l l a r s  o f  th e  f a u c e s .  
No n a s a l  d is c h a r g e .  S l ig h t  b i l a t e r a l  o e r v ic a l  a d e n o p a th y .
B rig h t s c a r l e t  r a s h  o v e r t ru n k  and e x t r e m i t ie s ,  somewhat p a tc h y  
o v e r b u t to o k s .  U lc e r a t io n  o v e r b o th  t o n s i l s  and u v u la .  
S e ro -p u ru le n t  n a s a l  d i s c h a r g e .  A n te r io r  segm ent o f  m outh 
c le a n  and f r e e  from  u l c e r a t i o n .  M oderate  b i l a t e r a l  c e r v i c a l  
a d e n o p a th y .
T h roa t v e ry  d i r t y  w ith  u lo e r s  on dorsum o f  to n g u e  and i n s i d e  o f  
cheeks and gums. P ro fu s e  s e r o - p u r u le n t  n a s a l  d i s c h a r g e .  
D ouble o to r r h o e a .  M oderate  b i l a t e r a l  c e r v i c a l  a d en o p a th y .
SYMPTOMS WERE PROMINENT AND WERE ATTENDED 
DEPRESSION
Rash p a to h y  o v e r  b u t to o k s  and lo w er e x t r e m i t i e s .  T h ro a t ex­
t e n s i v e l y  u l c e r a t e d ,  im p l ic a t in g  t o n s i l s ,  a n t e r i o r  p i l l a r s  
o f  th e  f a u c e s ,  u v u la  and p h a ry n g e a l w a l l .  P ro fu s e  se m i- 
p u r u le n t  n a s a l  d is c h a r g e .  M oderate b i l a t e r a l  c e r v i c a l  
a d e n o p a th y . R ig h t o to r r h o e a .  D eath  on 3 0 th  day o f  i l l ­
n e s s  .
F rank  p u n c ta te  s c a r l a t i n a l  r a s h  o v e r b o th  t ru n k  and e x t r e m i t i e s .  
T h ro a t i s  e x te n s iv e ly  u lo e r a te d .  P ro fu s e  n a s a l  d i s c h a r g e .  
U lc e r a t io n  p ro c e e d e d  v e ry  r a p id ly  a s  ev id en ced  by  m arked 
h u s k in e s s  and d y sp h a g ia . S l ig h t  c e r v ic a l  a d e n o p a th y .
S e p t ic  r a s h  on 8 th  day o f  i l l n e s s  o v e r e lb o w s, k n ees  and 
a n k le s .  D eath  on 1 1 th  day o f  i l l n e s s .
SERUM THERAPY
Day o f  i l l -  
Age i n  n e s s  when T o ta l
No* y e a r s  o r  f i r s t  i n -  K ind em- q u an - B a c te r io lo g io a l  
f r a c t i o n  j e c t i o n  p lo y e d  t i t y  E x am in a tio n  
o f  y e a r  made u se d
VI 5 th
V II 3 rd
V I I I 3 4 th
IX 4 th
3 1 8 th
BI 20 o o s . S t r e p to o o o o i ,  staph-
y l lo o o o o i  and a 
s h o r t  ro d  (probabl; 
b a c i l l u s  o o l i  oom- 
m un is) re c o v e re d  frt 
g e l a t i n e  and agar 
c u l t u r e s .  Strepto 
c o o c i  v e ry  abundanl
BI 50 o o s . S t r e p to o o o o i  very
a b u n d a n t . S taph- 
y l lo c o o c i  a ls o  
p r e s e n t .
BI 30 c c s . S tr e p to o o o o i  and
S ta p h y llo c o o o i  both 
r e c o v e re d  from  gel 
a t i n e  and  a g a r  col 
t u r e s . S taphy lloc  
o o c i  v e ry  abundant 
S t r e p to c o c c i  no t pfl 
s e n t  t o  any  extent
BI 10 c o s .  A lm ost p u re  a g a r  and
g e l a t i n e  c u l tu r e  of 
s t r e p to o p o o i .  St* 
p h y llo c o c c u s  pyo­
g e n e s , a u re u s  pre­
s e n t ,  b u t  few .
BI 20 o o s . S ta p h y l lo c o o o i ,  dip-
lo c o o o i ,  s t r e p to ­
c o c c i ,  and a short 
ro d  (p ro b a b ly  B. 
C o li  Communis) re­
c o v e re d  from  
t h r o a t .
bREMARKS
W ell m arked s o a r l e t  p u n c ta te  r a s h .  Both t o n s i l s  e x te n s iv e ly  
u l c e r a t e d .  S l ig h t  d isc h a rg e  from  r i g h t  n o s t r i l ,  o n ly  l a s t ­
in g  f o r  one day . S l ig h t  b i l a t e r a l  c e r v ic a l  ad en o p a th y .
No o to r r h o e a .
T y p ic a l p u n c ta te  s c a r l a t in i f o r m  r a s h  u n iv e r s a l ly  d i s t r i b u t e d .  
L arg e  e x c a v a te d  u l c e r  p re s e n t  over l e f t  t o n s i l .  P ro fu s e  
s e m i-p u ru le n t  n a s a l  d is c h a rg e . L a te r  th e  u l c e r a t i o n  sp re a d  
a l l  o v e r  th e  t h r o a t  and ex tended  fo rw ard  o v e r th e  h a rd  p a l ­
a t e .  A lso  in v o lv e d  th e  gums and th e  in s id e  o f  th e  c h e e k s . 
B r ig h t  s e p t io  r a s h  on th e  £ th  day o f  I l l n e s s  o v e r  elbow s and 
k n e e s .  S evere  c e r v ic a l  adenopa thy . T em pera tu re  h a l f  an 
h o u r  b e f o r e  d e a th  1 0 5 .2 °  Pah . P.M. te m p e ra tu re  1 0 6 .8 °  P ah .
P u n c ta te  s c a r l a t i n i f o r m  ra s h  u n iv e r s a l ly  d i s t r i b u t e d .  B oth  
t o n s i l s ,  a n t e r i o r  p i l l a r s  o f  f a u c e s ,  and u v u la  u l c e r a t e d :  
a l s o  s o f t  t i s s u e s  ov e r h a rd  p a l a t e ,  and in s id e  o f  cheeks 
and gums. No n a s a l  d is c h a rg e . M oderate b i l a t e r a l  c e r -  
v io a l  a d en o p a th y . Marked r i g i d i t y  o f  lo w er e x t r e m i t ie s  
some days b e fo re  d e a th . D eath on 62nd day o f  i l l n e s s .
C o n s id e ra b le  u l c e r a t i o n  o f  th e  t h r o a t ,  B oth a n t e r i o r  p i l l a r s  o f 
fa u c e s  a re  c o m p le te ly  e a te n  th ro u g h ,a n d  th ro u g h , th e  o p en in g  
th u s  fo rm ed  on th e  l e f t  p i l l a r  a l a r g e  deep e x c a v a te d  u l c e r  
i s  se en  on th e  c o rre sp o n d in g  t o n s i l .  The tongue  i s  s tu d d e d  
w ith  a  number o f  sm a ll ex cav a ted  u l c e r s .  M oderate  b i l a t e r a l  
c e r v i c a l  a d en o p a th y . L e f t  o to r rh o e a .
On a d m iss io n  d ia g n o s is  oou ld  n o t be  c o n firm ed . N ine days a f t e r  
a d m iss io n  a w e ll m arked p u n c ta te  r a s h  ap p ea red  o v e r th e  t r u n k  
and e x t r e m i t i e s ,  w ith  m orning te m p e ra tu re  1 0 3 .4  P ah . U lc e r ­
a t i o n  o v e r b o th  t o n s i l s  and u v u la . P ro fu s e  n a s a l  d i s c h a r g e .
On 7 th  day a f t e r  appearanoe  o f  r a s h  a w e ll m arked s e p t i c  r a s h  
n o t ic e d  o v e r d o r s a l  s u r f a c e s  o f  hands and f e e t .  A ute-M ortem  
te m p e ra tu re  1 0 8 .2 °  P ah . D eath  on 2 6 th  day o f  i l l n e s s .
0SERUM THERAPY
1 1 
^ 53 O •
Age i n
Day o f  i l l ­
n e s s  when T o ta l
y e a r s  o r  
f r a o t i o n  
o f  y e a r
f i r s t  i n ­
j e c t i o n  
made
K ind em­
p lo y e d
quan­
t i t y
u sed
B aot e r i o l o g io a l  
E x am in a tio n
XI 4 1 0 th BI 30 o o s . Abundanoe o f  s tre p ­
t o c o c c i  recovered  
from  t h r o a t . In  tl 
a u r a l  d is c h a rg e  to 
o i l l u s  te tr a g e n u s  
and d ip lo o o o c i  alsi 
fo u n d
X II 5£ 2 3 rd BI 20 o o s . S t r e p to o o o o i  and 
s ta p h y l lo o o c c i  
p r e s e n t ,  th e  
fo rm e r abun­
d a n t .
X I I I 4 4 th BI 80 o o s . S t r e p to c o c c i  and sti 
p h y l lo o o o o i  preseni 
th e  fo rm e r  v e ry  
a b u n d a n t•
XIV 4 9 th BI 65 o o s . S t r e p to o o o o i  and sti 
p h y l lo o o o o i  present 
t h e  fo rm e r  v e ry  
a b u n d a n t.
XV 8 1 3 th BI 40 c o s . S t r e p to o o o o i  and eti 
p h y l lo o o o o i  present 
th e  fo rm er predonJi 
a t i n g .
XVI 4 6 th BI 60 o o s . S ta p h y llo c o o o i  and 
S t r e p to o o o o i  pres® 
th e  fo rm e r  more 
n u m ero u s•
XVII 4 1 1 th BI 20 c c s . M ixed i n f e c t i o n  wl^ 
S ta p h y llo o o o o i  and 
s t r e p to o o o o i ,  the 
fo rm e r  p redom inat­
in g .
REMARKS
W ell m arked r a s h  o v e r t ru n k  and e x t r e m i t i e s .  B oth  t o n s i l s  
u l c e r a t e d ,  a ls o  a n t e r i o r  p i l l a r '  o f  fa u o e s  and u v u la .  D is ­
ch a rg e  from  b o th  n o s t r i l s .  S l ig h t  b i l a t e r a l  c e r v ic a l  
a d e n o p a th y . L e f t  o to r r h o e a .
A v e ry  sh a rp  o ase  o f  s c a r l e t  f e v e r :  r a s h  p a tc h y , a lm o st m o r b i l l i ­
form  o v e r  th ig h s  on o u te r  and p o s t e r i o r  a s p e c t s .  U lc e r a t io n  
o f  s o f t  p a l a t e  and u v u la  began  soon a f t e r  a d m iss io n  and e x te n d e d  
r a p i d l y .  P e r f o r a t i o n  th ro u g h  th e  s o f t  p a l a t e  on th e  l e f t  s i d e .  
S evere  b i l a t e r a l  o e rv io a l  a d e n o p a th y . D ouble p u r u le n t  o to r r h o e a .
P a in t  g e n e ra l  p u n c ta te  r a s h .  U lc e r a t io n  o v e r b o th  t o n s i l s  and  
a n t e r i o r  p i l l a r s  o f  f a u c e s .  N asa l d is c h a rg e  s e r o - p u r u le n t  
in  c h a r a c t e r .  V ery g rav e  a n g in a  p r e s e n t  w ith  d e l i r iu m  and
r e s t l e s s n e s s .  M oderate c e r v i c a l  a d en o p a th y .
G eneral p u n c ta te  r a s h  w e ll  m arked. S evere  b i l a t e r a l  adeno ­
p a th y .  U lc e r a t io n  o v e r b o th  t o n s i l s  and back  o f  p h a ry n x .
No n a s a l  d is c h a r g e .
Rash g e n e r a l ,  p u n c ta te .  C o n s id e ra b le  u l c e r a t i o n  o v e r b o th  
t o n s i l s .  S l ig h t  o e r v io a l  ad en o p a th y . No n a s a l  d i s c h a r g e .
No o to r r h o e a .
On a d m iss io n  r a s h  fa d in g  on le g s  and c h e s t .  E x te n s iv e  u l o e r a t i o n  
o f b o th  t o n s i l s ,  u v u la  and back  w a ll  o f  p h a ry n x : s e r o - p u r u le n t  
d is c h a rg e  from  n o s e , Severe d ia r rh o e a  a l l  th ro u g h  i l l n e s s :  m o d era te  
b i l a t e r a l  c e r v i c a l  a d en o p a th y . D eath on 1 8 th  day o f  I l l n e s s .
Case o f  v e ry  s e v e re  a n g in a . Extrem e u lo e r a t io n  o f  b o th  t o n s i l s  
end s o f t  p a l a t e .  Copious s e r o -p u ru le n t  n a s a l  d is c h a rg e .
P e r s i s t e n t  d ia r r h o e a  a l l  th ro u g h  i l l n e s s .  Lungs in v o lv e d  
l a t t e r l y .  M oderate  b i l a t e r a l  c e r v ic a l  a d en o p a th y . D eath  on 
12 th  day o f  i l l n e s s .
d
SERUM THERAPY
No.
Age i n  
years  o r  
f r a c t i o n  
o f  y e a r
Day o f  i l l ­
n e s s  when 
f i r s t  i n ­
j e c t i o n  
made
K ind em­
p lo y e d
T o ta l
quan­
t i t y
u se d
B a c t e r i o l o g ic a l
E x am in a tio n
X V III 4 7 th BI 160 c c s . An a lm o s t p u re  sta- 
p h y l lo o o o o i  in fe c ­
t i o n  -  a  few  strep­
t o c o c c i  p r e s e n t  in 
t h e  f i e l d .
XIX » 6 th BI 40 o o s . S t r e p to c o c c i  and 
s ta p h y l lo c o o o i  
p r e s e n t ,  th e  former 
o u tg ro w in g  th e  la t­
t e r .
XX 3 6 th BI 20 c o s . S t r e p to c o c c i  and 
s ta p h y l lo c o o o i  
b o th  re c o v e re d  
from  t h r o a t .
XXI 2 9 th BI 30 o e s . S t r e p to c o c c i  and 
s ta p h y l lo c o o o i  pre­
s e n t ,  th e  fo rm er 
p re d o m in a tin g .
XXII » 1 1 th BI 30 o o s . S t r e p to o o o o i  and 
s ta p h y l lo c o o o i  
re o o v e re d  from  
t h r o a t .
X X III 6 7 th BI 40 o o s . S t r e p to c o c c i  and 
s t a p h y l lo c o o o i , 
b o th  re o o v e re d  
from  t h r o a t .
XXIV 6 8 th BI 70 o o s . S tr e p to o o o o i  and st» 
p h y llo o o o o i  b o th  re 
oo v e red  from  th roa t 
t h e  fo rm e r  predoolfl 
a t i n g .
dREMARKS
Rash w e ll  d e v e lo p e d , p u n c ta te ,  u n iv e r s a l ly  d i s t r i b u t e d .  Ex­
t e n s iv e  u l o e r a t i o n  o f  b o th  t o n s i l s ,  e s p e c ia l ly  r i g h t  o n e .
P ro fu s e  d is c h a rg e  from  n o s e , s e r o - p u r u le n t  in  o h a r a o te r .  G ener­
a l  en la rg em en t o f  ly m p h a tio  g la n d s  in  g r o in s ,  a x i l l a e ,  and t r i ­
a n g le s  o f  n e c k . A cute n e p h r i t i s .  S evere  d ia r r h o e a  w hich 
p e r s i s t e d  t o  th e  end . D eath  on 3 4 th  day o f  i l l n e s s .
Rash w e ll  o u t on th e  f a c e  and s im u la te s  m e a s le s . On th e  body 
t y p i c a l l y  p u n c ta te  i n  o h a r a o te r .  E x te n s iv e  u l o e r a t i o n  o f  
b o th  t o n s i l s  and s o f t  p a l a t e .  N a sa l d iso h a rg e  a b u n d a n t, s e r o -  
p u r u le n t  in  c h a r a c t e r .  M oderate b i l a t e r a l  c e r v i c a l  ad en o ­
p a th y .
Rash h a s  fa d e d  le a v in g  in j e c t e d  re d  p o in t s  on f r o n t  o f  le g s
and on e x te n s o r  s u r f a c e s  o f  th e  a rm s. P ro fu s e  p u r u le n t  n a s a l  
d is o h a r g e .  D ia rrh o e a  se v e re  and p e r s i s t e n t .  U lo e ra t io n
o v e r e n t i r e  t h r o a t  le a d in g  to  p e r f o r a t i o n  o f  th e  l e f t  velum  
p a l a t i .  D ouble o to r rh o e a .  M oderate o e rv io a l  ad en o p a th y  
on b o th  s i d e s .
A f a d in g  g e n e ra l  s c a r l e t  r a s h ,  p a p u la r  o v e r e x te r n a l  a s p e c ts  
o f  l e g s .  S evere  a n g in a  p r e s e n t .  P ro fu s e  n a s a l  d is c h a rg e  
p u r u le n t  in  c h a r a c t e r .  U lc e r a t io n  o v e r opp o sin g  s u r f a c e s  
o f  t o n s i l s :  a l s o  on gums~and in s id e  o f  c h e e k s . M oderate 
o e r v ic a l  a d e n o p a th y .
Rash t y p i c a l  and g e n e r a l ly  d i s t r i b u t e d .  T h ro a t s t r u c t u r e s  ex ­
tre m e ly  d i r t y  lo o k in g ,w ith  deep u l c e r s  on opp o sin g  s u r f a o e s  o f  
t o n s i l s  and o v e r s o f t  p a l a t e .  P ro fu s e  s tro -p u ru le n t  n a s a l  d i s ­
o h a rg e . I n s id e  o f  cheeks and gums in v o lv e d  in  u l c e r a t i v e  p r o -  
o e s s .  S u p p u ra tiv e  a r t h r i t i s  o f  r i g h t  elbow j o i n t .  D ouble 
♦ o to r r h o e a .  M oderate  o e rv io a l  a d en o p a th y .
E x te n s iv e  u l o e r a t i o n  on r i g h t  t o n s i l ,  and on u v u la .  P ro fu s e  
s e r o - p u r u le n t  n a s a l  d is c h a rg e .  M oderate  o e r v ic a l  en­
la rg e m e n t. D e lir iu m  p r e s e n t .  L e f t  o to r rh o e a .
T yp ical s c a r l e t  r a s h  on tru n k  and e x t r e m i t ie s .  S loughy a r e a s  o v e r 
b o th  t o n s i l s  and s o f t  p a l a t e .  S e ro -p u ru le n t n a s a l  d is o h a r g e .
M oderate b i l a t e r a l  c e r v i c a l  a d en o p a th y . L e f t  o to r r h o e a .
e
SERUM THERAPY
No.
Age in  
y e a r s  o r  
f r a c t i o n  
o f  y e a r
Day o f  i l l ­
n e s s  when 
f i r s t  i n ­
j e c t i o n  
made
T o ta l  
K ind em- quan - 
p lo y e d  t i t y  
u se d
B a c t e r i o l o g ic a l
E x am in a tio n
XXV 3 2nd BI 30 c o s . S ta p h y l lo o o c c i  and 
s t r e p t o c o c c i ,  the 
fo rm e r  v e ry  abun­
d a n t .
XXVI 2 i 1 0 th BI 20 c o s . S t r e p to c o c c i  and 
s ta p h y l lo o o c c i  
p r e s e n t , b o th  
a b u n d a n t.
XXVII 3 1 0 th BI 80 c o s . S t r e p to c o c c i  and 
s ta p h y l lo o o o o i  pre­
s e n t ,  t h e  fo rm er 
much more numer­
ous .
XXVIII 3 1 2 th BI 60 q o s . M ixed i n f e c t i o n .  
S t r e p to c o c c i  few 
i n  num ber. S ta ­
p h y l lo o o c c i  very  
p l e n t i f u l .
XXIX 5 7 th BI 70 c o s . M ixed i n f e c t i o n .  
S ta p h y llo o o c c i  
much m ore numerous 
th a n  s t r e p to c o c c i
TTY *12 4 th BI 20 c c s . S t r e p to c o c c i  and sti 
p h y l lo o o o c i  preseat 
t h e  fo rm e r v e ry  
p i  e n t i f l i  1. *
SERIES I I I . CASES CHARACTERISED BY EABS
AND PATCHY RASHES. EXTHHl
*
XXXI 3 1 2 th BI 40 c o s . S t r e p to c o c c i  and ft* 
p h y l lo o o o c i  p r e w  
th e  fo rm e r  v e ry  *" 
b u n d a n t .
eREMARKS
-Rash w e ll  o u t and c h a r a c t e r i s t i c .  F au ces , p a l a t e  and t o n s i l s  
much i n j e c t e d :  th e  l a t t e r  b e in g  u l c e r a t e d .  C opious s e r o - p u r u ­
l e n t  n a s a l  d is c h a rg e :  m oderate  en la rgem en t o f  s u b m a x il la ry
g la n d s :  d e a th  3 days a f t e r  ad m iss io n  on 4 th  day o f  i l l n e s s .
Rash "w ent in*  v e ry  q u ic k ly .  E x te n s iv e  f a u c i t i s  and u l c e r a t i o n  
o f  b o th  t o n s i l s ,  u v u la  and s o f t  p a l a t e .  F o u l- s m e ll in g  n a s a l  
d is c h a r g e .  S ev e re  an g in a  p r e s e n t .  S l ig h t  c e r v i c a l  adeno ­
p a th y . D eath  on 1 1 th  day o f  i l l n e s s .
T y p ic a l p u n c ta te  r a s h .  Severe u lo e r a t io n  o v er b o th  t o n s i l s  
and u v u la .  Gums, in s id e  o f  cheeks and l i p s  a ls o  in v o lv e d  in  
u l c e r a t i v e  p r o c e s s .  Serous n a s a l  d is c h a rg e .  S l ig h t  o e r v io a l  
a d e n o p a th y . V io le n t  d e l i r iu m  p r e s e n t . Double o to r r h o e a .  
In fla m m a tio n  o f  l e f t  eye: lach ry m a l a b so ess  fo rm ed .
No r a s h  p r e s e n t ,  b u t w e ll  marked d esq u am atio n . Extrem e u l o e r a ­
t i o n  o v e r b o th  t o n s i l s ,  u v u la ,  a n t e r io r  p i l l a r s  o f  th e  fa u o e s  
and p o s t e r i o r  w a ll  o f  p h a ry n x : a ls o  im p l ic a te s  gums and i n ­
s id e  o f  c h e e k s . S evere  b i l a t e r a l  o e rv ic a l  a d en o p a th y . No
n a s a l  d i s c h a r g e .  D eath  on 16 th  day o f  i l l n e s s .
P a tch y  p u n o ta te  r a s h  u n iv e r s a l ly  d i s t r i b u t e d .  Tendency t o  assume 
p a p u la r  form  i n  p a r t s .  G reat en largem en t o f  c e r v i c a l  g la n d s  
w ith  braw ny i n f i l t r a t i o n  o f  th e  c e l l u l a r  t i s s u e  o f  th e  n e c k . No 
n a s a l  d is c h a r g e .  No o to r rh o e a .  D eath on 1 2 th  day o f  i l l n e s s .
No r a s h  made o u t .  U lc e r a t io n  on l e f t  s id e  o f  s o f t  p a l a t e .  P ro ­
fu s e  n a s a l  d i s c h a r g e ,  s e m i-p u ru le n t i n  c h a r a c t e r .  D ia rrh o e a  
p e r s i s t e n t .  M oderate  b i l a t e r a l  o e rv io a l  a d en o p a th y . No o t o r -  
th o e a .
ULCERATION OF THE THROAT, AND ATTENDED WITH LIVTD 
DEPRESSION a marked feature
Hash u n i v e r s a l l y  d i s t r i b u t e d ,  somewhat p a p u la r  o v e r b a c k . M arked­
ly  l i v i d  I n  o o lo u r .  E x te n s iv e  and deep u l c e r a t i o n  o f  r i g h t  
t o n s i l .  M oderate  o e rv io a l  ad en o p a th y . Double o to r rh o e a  v e ry  
p ro f u s e .  No n a s a l  d is o h a rg e .
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SERUM THERAPY
No.
Age i n  
y e a r s  o r  
f r a o t i o n  
o f  y e a r
Day o f  i l l ­
n e s s  when 
f i r s t  i n ­
j e c t i o n  
made
K ind em­
p lo y e d
T o ta l
quan­
t i t y
u se d
B a c te r io lo g ic a l
E x am in a tio n
XXXII 6 9 th BI 70 c o s . S t r e p to c o c c i  and ft
XXXIII 6 th BI 100 oos
XXXIV 6 th BI 2 0  0 0 8
XXXV 1 0 th BI
XXXVI
XXXVII
4 9 th BI
8 th BI
XXXVIII 4 th BI
p h y l lo o o o o i  b o th  n 
c o v e red  from  throa 
and from  g e la t in e  
a g a r  tu b e s :  strepti 
c o c c i  v e ry  abundani
S ta p h y l lo o o c c i ,  dip 
l o c o c c i ,  and strep 
to c o c c i  recovered , 
S ta p h y llo o o c c i  out 
num ber o th e r  organ 
ism s .
P r a c t i c a l l y  a  pure 
f e e t  io n  o f  staphyll 
co cc u s  pyogenes am 
e u s .  One c h a in  i i  
fo u n d  i n  tw o o r  tin 
c o v e r g la s s  prepara­
t i o n s
20 c o s .  S t r e p to c o c c i  and sti 
p h y l lo o o c o i  present 
th e  fo rm er v e ry  a- 
b u n d a n t .
30 c o s . An a lm o s t p u re  in ­
f e c t i o n  o f  s trep to ­
c o c c i .
60 c o s .  An a lm o s t p u re  in - 
f e o t i o n  o f  s tre p t*  
c o c c i ,  a s s o c ia te d  
w ith  d ip lo o o c o i .
20 o o s . S ta p h y llo o o o o i  and 
s t r e p to c o c c i  r e ­
c o v e re d  from  
t h r o a t .
fREMARKS
P u n c ta te ,  l i v i d  r a s h  u n iv e r s a l ly  d i s t r i b u t e d .  E x te n s iv e  and 
deep u l o e r a t i o n  o v e r b o th  t o n s i l s  and a n t e r i o r  p i l l a r s  o f  
f a u c e s .  S l ig h t  n a s a l  d is o h a rg e . Double o to r r h o e a .  
S evere  o e r v io a l  a d en o p a th y .
L iv id  and p a tc h y  r a s h .  U lc e ra t io n  v e ry  e x te n s iv e  o f  b o th  
t o n s i l s  and u v u la .  P ro fu se  se m i-p u ru le n t n a s a l  d is o h a rg e .  
Extrem e d ia r r h o e a  a l l  th ro u g h  i l l n e s s .  Bronchopneum onia su ­
p e rv e n ed  b e f o r e  d e a th .  M oderate o e rv io a l  a d en o p a th y . D eath  
on 1 7 th  day o f  i l l n e s s .  Ante Mortem T em peratu re  1 0 7 .4 °
Pah.
L iv id  and p a tc h y  r a s h  o v e r e x t r e m i t ie s .  On t ru n k  i t  i s  b r i g h t  
s c a r l e t  and o o n f lu e n t .  U lo e ra t io n  ov e r r i g h t  t o n s i l  and 
r i g h t  a n t e r i o r  p i l l a r  o f  th e  f a u c e s .  P ro fu s e  n a s a l  d is c h a r g e .  
V ery se v e re  b i l a t e r a l  o e rv io a l  ad en o p a th y . D eath  on 9 th  day 
o f  i l l n e s s .
S o a r la t ln a  a n g in o s a  o f  a  v e ry  a s th e n ic  ty p e .  Rash P®t ®*gh and  
l i v i d  o v e r  lo w e r e x t r e m i t i e s .  Deep °  b i _
t o n s i l s .  P ro fu s e  p u ru le n t  n a s a l  d is c h a rg e , 
l a t e r a l  o e r v io a l  a d en o p a th y .
Hash p u n c ta te ,  p a to h y  and l i v i d  o v e r t h ig h s .  E x t r e m ^ l c e r a t i o n  
g la n d s . D e a th  on 2 8 th  day o f  i l l n e s s .
Rash l i v i d  o v e r  lo w er e x t r e m i t ie s ,  o p p o s e d ^ s u r fa o e S iO f^ to n s ils ^
d eep ly  u l o e r a t e d  no ^ ^  n s iv ^ b ro n o h o -p n e u m o n ia  i n  r i g h tssrsssTdSs?’- »•«*“ aw " m ” " -
Xiivid r a s h  w hioh  u l t i m a t e l y  ^®°“ ®ep e te |e v e r e i d ia r rh o e a  from  o n - 
m u o o -p u ru len t d is c h a rg e  from  nos . g la n d s .  E xtrem e an -
s e t .  S e v e re  en la rg em en t o f  suhm axxixary 6
g in a . D eath  on 1 2 th  day o f  i l l n e s  .
SERUM THERAPY
Day o f  i l l -  
Age i n  n e s s  when T o ta l
No. y e a r s  o r  f i r s t  i n -  K ind em- q u an - B a c t e r i o l o g ic a l  
f r a c t i o n  j e o t i o n  p lo y e d  t i t y  E x am in a tio n  
o f  y e a r  made u se d
XXXIX 5 th
XL 6 th
XLI 1 1 th
XLII
12
8 th
BI l lO  c o s . M ixed i n f e c t i o n .
S ta p h y l lo o o c c i ,  Strip- 
t o o o c c i  and diploooo 
o i  re c o v e re d  from  
t h r o a t .
BI 20 o c s .  A p u re  s ta p h y llo o o o -
o io  i n f e c t i o n .  No 
s t r e p to c o c c i  n o r  
L o e f f l e r 's  b a o i l l i  
p r e s e n t .
BI 20 o c s . M ixed i n f e c t i o n .
S ta p h y l lo o o c c i ,  dip- 
lo o o o o i  and s t r e p to ­
c o c c i  r e c o v e re d  from 
c u l t u r e s .
BI 80 c o s .  M ixed i n f e c t i o n .
S ta p h y llo o o c o i  o u t­
num bering  S t r e p to -  
o o c o i.
SERIES NO. IV .
XLI I I ,1012 6 th BI
XLTV 1—12 1 3 th BI
CASES IN WHICH THERE WAS NO 
ATTENDED WITH A PROFUSE
10 c o s . S t r e p to c o c c i  and Sta- 
p h y llo o o c o u s  pyogenic 
a u re u s  b o th  p re s e n t .  
P r a c t i c a l l y  a p u re  
c u l t u r e  o f  s t r e p to ­
c o c c i  re c o v e re d  fro# 
n a s a l  d i s o h a r g e .
20 c o s .  S ta p h y l lo o o c c i ,  s trep ­
to c o c c i  and diploooo* 
c i  re c o v e re d  from 
t h r o a t . Streptococci 
v e ry  a b u n d a n t.
gREMARKS
Rash u n i v e r s a l l y  d i s t r i b u t e d ,  b lo tc h y  and l i v i d  o v e r fo re a rm s .
H e o tio  f l u s h  o v e r  c h e e k s : l a r g e  n e c r o t io  p a tc h e s  o v e r  t o n s i l s  and 
s o f t  p a l a t e .  P ro fu s e  se ro u s  n a s a l  d is c h a rg e .  S e v e re  b i l a t e r a l  
o e r v ic a l  ad en o p a th y : d o u b le  o to r rh o e a .  S evere  a n g in a  p r e s e n t ,
se v e re  and p e r s i s t e n t  d ia r r h o e a ,  d e a th  on 2 8 th  day o f  i l l n e s s .
Rash o v e r  f a c e  i s  somewhat m o rb i l l i f o r m . S e v e re  c e r v i c a l  
a d e n o p a th y , w ith  i n f i l t r a t i o n  o f  c e l l u l a r  t i s s u e  round  
a b o u t .  C o n s id e ra b le  p u r u le n t  n a s a l  d is c h a r g e .  B roncho­
pneum onia b e fo r e  d e a th .  D eath  on 1 0 th  day o f  i l l n e s s .
Ho r a s h  o b se rv e d , b u t  w e ll  m arked desquam ation  o v e r hands and 
f e e t .  Deep and e x te n s iv e  u lo e r a t i o n  o f  t h r o a t  s t r u c t u r e s .  
P ro fu s e  p u r u le n t  n a s a l  d is c h a rg e :  s e p t ic  r a s h  on e x te n s o r  s u r ­
f a c e s  o f  e lbow s, k n e e s , and o v er f r o n t  o f  b o th  a n k le s  on 1 2 th  
day o f  i l l n e s s ,  m odera te  en la rg em en t o f  s u b m a x il la ry  g la n d s .  
D eath  on 2 0 th  day o f  i l l n e s s .
T y p ic a l r a s h  p r e s e n t .  C o n s id e ra b le  f a u o i t i s  w i th  u l o e r a t i o n  
o v e r  l e f t  t o n s i l .  M oderate  en la rg em en t o f  s u b m a x il la ry  g la n d s .  
S e ro u s n a s a l  d i s c h a rg e .  Extrem e a n g in a  p r e s e n t .  D ea th  on 2 9 th  
day o f  i l l n e s s .
MANIFEST ULCERATION OF THE THROAT, BUT WERE 
NASAL DISCHARGE
S p arse  e r u p t io n ,  somewhat l i v i d  and p a tc h y  o v e r  th e  t r u n k .  
T h ro a t c o v e red  w ith  e x u d a tio n . P ro fu s e  s e r o - p u r u le n t  n a s a l  
d i s c h a r g e .  D ouble p u r u le n t  o to r rh o e a .  D ia rrh o e a  t o  th e  
e x te n t  o f  f i v e  .m otions p e r  d iem . M oderate en la rg em en t o f  
s u b m a x il la ry  g la n d s .
Rash t y p i c a l  and g e n e r a l ly  d i s t r i b u t e d .  Mouth and t h r o a t
oo v ered  w ith  a d i r t y  e x u d a tio n . P ro fu s e  s e r o - p u r u le n t  n a s a l  
d is o h a rg e .  D ia rrh o e a  t o  th e  e x te n t  o f  f o u r  m o tio n s  p e r  d iem . 
M oderate  g la n d u la r  e n la rg e m e n t.
SERUM THERAPY
Age i n
Day o f  i l l ­
n e s s  when T o ta l
No. y e a r s  o r f i r s t  i n - K ind em­ quan­ B a c te r io lo g ic a l
f r a c t i o n  
o f  y e a r
j e o t i o n
made
p lo y e d t i t y
u se d
E x am in a tio n
XLV
XLVI
1 6 th
3 rd
BI 30 o o s . S t r e p to c o c c i  and sta 
p h y l lo o o o c i ,  t h e  for 
mer v e ry  ab u n d an t.
BI 30 o o s . S tr e p to o o o o i  abun­
d a n t .  S ta p h y l-  
lo o o o o i a l s o  p r e ­
s e n t  .
THIS CASE WAS ADMITTED SUFFERING FROM A 
RASH APPEARED ON HER EIGHTH DAY OF 
ASSUMED A SEVERE CHARACTER.
XLVII 5 2 0 th  BI 150 o o s . S t r e p to o o o o i  v e ry
num erous i n  th r o a t .  
Cover g l a s s  p rep a ra ­
t i o n s  w ere made d i­
r e c t l y  and a g a r  and 
g e l a t i n e  tu b e s  inocu­
l a t e d  w ith  t h e  pus fti 
o e r v io a l  a b s c e s s e s . 
B o th  s t r e p to o o o o i  and 
s ta p h y l lo o o c o i  were 
r e c o v e r e d ,  th e  la t ta i  
b e in g  v e ry  abundant.
hREMARKS
B rig h t s c a r l e t  r a s h :  p ro fu s e  n a s a l  d iso h a rg e  s e r o - p u r u le n t  i n
n a tu r e .  E n la rgem en t o f  g lan d s  a t  a n g le s  o f  jaw . T h ro a t c o v e r ­
ed w ith  d i r t y  e x u d a tio n . No u lo e r a t i o n  o b se rv e d .
Rash i s  b r i g h t ,  p a to h y  and r a i s e d  on th e  l im b s , s im u la t in g  
m e a s le s .  On th e  t r u n k  i t  i s  more o o n f lu e n t .  R e s p i r a t io n  
i s  c h a r a c t e r i s t i c  o f  n a so -p h a ry n g e a l o b s t r u c t io n .  W e ll-  
m arked s e m i-p u ru le n t  n a s a l  d is c h a rg e .  M oderate  en la rg em en t 
o f  g la n d s  a t  a n g le s  o f  jaw . T h roa t d i r t y ,  b u t  no e v id e n c e  
o f  u l c e r a t i o n .  Double o to r rh o e a .
MILD ATTACK OP SCARLET FEVER. A MEASLES 
RESIDENCE IN HOSPITAL. THE CASE THEREAFTER
P a t ie n t  d ev e lo p ed  m e a s le s  on 8 th  day o f  r e s id e n c e  in  h o s p i t a l .  
B ronchopneum onia su p erv en ed  two days a f t e r  a p p ea ra n c e  o f  r a s h .  
E xtrem e u l c e r a t i o n  o f  r i g h t  a n t e r i o r  p i l l a r  o f  th e  f a u o e s ,  b o th  
t o n s i l s  and u v u la .  S evere  o e rv io a l  adenopa thy  w hich w ent on 
to  s u p p u r a t io n .  No n a s a l  d is o h a rg e . D eath  from  g e n e r a l  
t u b e r c u l o s i s .
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OUTLINE OP TREATMENT
The serum  u se d  was o b ta in e d  from  th e  B r i t i s h  I n s t i t u t e  
o f  P u b l ic  H e a lth .  I t  was k e p t in  a  c o o l p l a c e ,  and 
was r e j e c t e d  i f  i t  showed any se d im e n t. I t  was I n ­
j e c te d  su b c u ta n e o u s ly , e i t h e r  i n to  th e  lo o s e  o e l l u l a r  
t i s s u e  o f  th e  abdomen, o r  be tw een  th e  s c a p u la e .  The 
s k in  was f i r s t  th o ro u g h ly  c le a n s e d  w ith  t u r p e n t in e  and 
m e th y la te d  s p i r i t ,  and th e n  la v e d  w ith  a  1 i n  40 s o l u t io n  
o f  o a rb o l io  a c id .  The q u a n t i ty  i n j e c t e d  a t  any one t im e  
n e v e r  exoeeded 20 cu b lo  o e n t im e tr e s .
Pour c a s e s  r e c e iv e d  o n ly  10 o o s: f o u r t e e n  o a se s  r e ­
c e iv e d  20 o o s . :  n in e  o a se s  r e c e iv e d  30 o o s . :  f o u r  o a s e s
40 o o s . :  one o ase  50 c o s . :  f o u r  o a se s  60 o o s . :  one o a se
65 o o s . :  t h r e e  o a se s  70 o o s . :  th r e e  o a se s  80 o o s . :  one
o ase  100 o o s . :  one o ase  110 o o s . :  one o a se  150 o c s . :
and one o a se  160 o c s .  I n  f o u r  o a se s  o n ly  a s in g le  i n ­
j e c t i o n  was made: in  th e  re m a in d e r , th e  c o n d i t io n  seemed
suoh  a s  t o  w a rra n t f u r t h e r  i n j e c t i o n .  S im ple m easu res  
w ere a l s o  ta k e n  t o  keep th e  mouth and n o se  as o le a n  a s  
p o s s i b l e .  W ith  t h i s  aim  i n  view  b o ro g ly o e r id a  o r  a  
weak s o l u t io n  o f  p e ro h lo r id e  o f  m ercury  was u se d  t o  k eep  
th e  m outh o le a n ,  w h ile  b o ra o io  o r  su lp h u ro u s  a o id  was u se d
18
f o r  th e  n o s e .
I n  a d d i t io n  t o  t h i s ,  w hisky and b ran d y  w ere g iv e n  a o -  
o o rd in g  t o  th e  re q u ire m e n ts  o f  th e  o a s e ,  w h ile  o o n v a le s -  
oenoe was e s t a b l i s h e d  by  a l i b e r a l  u se  o f  i r o n  and  t o n i c s .
BACTERIOLOGICAL EXAMINATION
I n  a l l  th e  o a se s  a b a c t e r i o l o g i c a l  e x a m in a tio n  o f  t h e  
t h r o a t  was m ade, and in  a l l ,  s t r e p to o o o o i  w ere d is c o v e re d ,  
a lth o u g h  in  a v a ry in g  d e g re e . I n  a l l  th e  c a s e s ,  w ith  th e  
e x c e p tio n  o f  tw o , th e r e  was a m ixed i n f e o t i o n .  I n  t h i r t y -  
f o u r  o a s e s ,  c o v e r  g la s s  p r e p a r a t io n s  made d i r e c t l y  from  
th e  s e o r e t io n  o f  th e  t h r o a t  and su b seq u e n t s t r e a k  and s ta b  
c u l t u r e s ,  r e v e a le d  th e  p re s e n c e  o f  s t r e p to o o o o i  and  s t a -  
p h y l lo o o o c i .  I n  e ig h t  o a ses  t h r e e  o r  more d i f f e r e n t  
m ic ro -o rg a n ism s  w ere fo u n d : in  th r e e  c a s e s  an a lm o s t p u re
c u l t u r e  o f  s ta p h y llo o o o c u s  pyogenes a u re u s  was o b ta in e d :  
and  i n  two c a s e s  an a lm o st p u re  o u l tu r e  o f  s t r e p to c o c c u s  
was d e m o n s tra te d . Cover g la s s  p r e p a r a t io n s  made from  th e  
t h r e e  o a se s  w hich  s u b s e q u e n tly , by means o f  c u l t u r e ,  p ro v e d  
t o  b e  s ta p h y llo o o c o io  i n f e c t i o n s  r e v e a le d  one o r  two s t r e p ­
to o o o o i  i n  th e  f i e l d .  On th e  s t r e n g th  o f  t h i s  f a o t  serum  
t r e a tm e n t  was commenced. I t  was s u b s e q u e n tly  ab andoned .
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I n  s ix  o f  th e  e ig h t  o a se s  in  w hioh t h r e e  o r  more o r ­
gan ism s w ere found  in  th e  t h r o a t ,  s t r e p to o o o o i ,  s t a p h y l ­
lo o o c c i  and d ip lo o o o o i were d e m o n s tra te d : i n  one s t r e p ­
to o o o o i ,  s t a p h y l lo c o o o i ,  and a  s h o r t  ro d  l i k e  th e  b a c i l l u s  
C o li Communis: and in  a n o th e r  s t r e p to o o o o i ,  s t a p h y l l o -
o o o o i, d ip lo o o o o i ,  and a s i m i l a r  r o d - l i k e  o rg a n ism .
INCIDENCE OP RASHES AFTER INJECTION OP SERUM
N ine o f  th e  f o r ty - s e v e n  o a se s  t r e a t e d  w ere a t te n d e d  w ith  
r a s h e s  o f  v a ry in g  d e s c r i p t io n ,  and i n d e f i n i t e  a s  t o  t h e i r  
t im e  o f  o c c u r re n c e . I n  a d d i t io n  to  th e s e  r a s h e s ,  t h e r e  
o c c u r re d  i n  a number o f  o a se s  a s l i g h t  e ry th e m a to u s  b lu s h  
a ro u n d  th e  s i t e  o f  i n j e c t i o n .
As r e g a rd s  t h e i r  t im e  o f  e r u p t io n  two a p p e a re d  on 
th e  s e v e n th  day a f t e r  t h e  serum  was i n j e c t e d :  two on
th e  e ig h th  day: one on th e  t e n t h  day : two on th e  e le v e n th
day : one on th e  f o u r t e e n th  d ay , and one on th e  f i f t e e n t h
d a y .
I n  o h a ra o te r  th e s e  r a s h e s  v a r ie d  from  a p u n c ta te  
ty p e  re s e m b lin g  a  s o a r l a t i n a l  e ru p t io n  to  a c o n d i t io n  o f  
t h e  s k in  w hioh su g g e s te d  m o r b i l l i .  A v e ry  common form  
was a  s im p le  ery them a w ith  p e r io d io  e f f lo r e s c e n c e s  o f
* w h e e ls ."  The r a s h  was som etim es p o lym orphous. I n  one
o a se  an u r t i c a r i a l  r a s h  ap p ea re d  on th e  e le v e n th  day a f t e r  
th e  i n j e c t i o n .  On th e  fo llo w in g  day i t  assum ed th e  fo rm  
o f  an  ery them a m u ltifo rm e  on th e  l im b s , fa o e  and s c a l p .
I n  tw e n ty - fo u r  h o u rs  t h e r e a f t e r  i t  assum ed th e  c h a r a c t e r s  
o f  an  e ry them a on th e  t r u n k .  T h is  d id  n o t  h ave  
th e  d e f in e d  o h a ra o te r  i t  had  on th e  l im b s .  I t  was n o t 
so much r a i s e d  above th e  s u r f a c e  o f  th e  s k in ,  I t s  b o r d e r s  
w ere n o t  so d e f in e d ,  and i t  la c k e d  th e  c rim so n  c o lo u r  i t  
had  tw e n ty - fo u r  h o u rs  p r e v io u s ly .
I n  th e  s im p le  u r t i c a r i a l  r a s h ,  th e  ■w heels" w ere 
g e n e r a l ly  s e t  on c o n g e s te d  b a s e s .  I n  one o a s e ,  how ever, 
t h e r e  w ere no c o n g e s te d  b a s e s ,  b u t a  g e n e ra l  b lo tc h y  r a s h  
w ith  num erous "w heel# ap p ea red  on th e  s e v e n th  d a y . On th e  
t e n t h  day th e  "w heels*  had  e n t i r e l y  d isa p p e a re d , and th e  
r a s h  w hich rem ained  was o f  a  m easly  ty p e .  I n  one o ase  
on th e  t e n t h  day a f t e r  i n j e o t io n  a m o rb i l l i f o r m  r a s h  ap ­
p e a re d  on c h e s t ,  back  and l im b s . On th e  t h i r t e e n t h  day 
a deep c o lo u re d  g e n e ra l  e ry them a, n o t u n l ik e  a  s c a r l e t  
r a s h ,  ap p ea re d  on th e  t r u n k .  On th e  lim b s  I t  s t i l l  r e ­
m ained  m easly  lo o k in g .
As r e g a rd s  th e  d u r a t io n  o f  th e  r a s h ,  t h i s  v a r i e d  from  
one to  seven  d a y s . In  one c a se  a p r e l imi n a ry  r a s h  o f  
"w h ee ls"  s e t  on a m easly  b a s e , l a s t e d  f o r  t h r e e  d a y s . I t
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th e n  q u i t e  d is a p p e a re d  f o r  f o u r  days when i t  a g a in  showed 
i t s e l f  i n  s i m i l a r  c h a r a c te r s  to  th e  f i r s t  r a s h .
I n  some c a s e s  th e r e  was a c o in c id e n t  r i s e  o f  te m p e r­
a tu r e :  i n  o th e r s  t h e r e  was n o n e . The e v en in g  te m p e ra tu re
i n  one c a se  r o s e  t o  1 0 5 .2 °  F a h r e n h e i t .
I n  a t te m p tin g  to  f i n d  an e x p la n a t io n  f o r  th e s e  c u ta n ­
eous d i s tu r b a n c e s ,  i t  i s  o b v io u s  t h a t  th e y  m igh t be 
c a u se d  by th e  i n j e c t i o n  o f  th e  serum  " p e r  se"  in d e p e n d ­
e n t l y  o f  any a d v e n t i t io u s  e lem en t i t  m igh t c o n ta in ,  o r* b y  
th e s e  f o r e ig n  e le m e n ts . F re q u e n tly  on th e  argum ent o f  
" p o s t  hoc e rg o  p r o p te r  hoc* v a r io u s  m a n i f e s ta t io n s  have  
b e e n  a t t r i b u t e d  to  th e  serum .
T hree h y p o th e se s  a re  p o s s ib l e  (1) t h a t  th e s e  d i s ­
tu rb a n c e s  depend upon a s p e c ia l  e x c i t i n g  a c t io n  o f  th e  
serum  i t s e l f :  (2 ) to  a p e r s o n a l  s u s c e p t i b i l i t y  o f  th e
p a t i e n t ,  o r  (3 ) t o  a  c o m b in a tio n  o f  th e s e  two c o n d i t i o n s .
As r a s h e s  o f  d i f f e r e n t  c h a r a c te r s  a re  b ro u g h t o u t i n  some 
i n d iv i d u a l s  by th e  I n j e c t i o n  o f  norm al serum , one i s  fo ro e d  
t o  th e  c o n c lu s io n  t h a t  t h i s  m ust be lo o k e d  upon a s  a  n o n - 
p r e v e n t ib l e  a c c id e n t  o f  serum  th e r a p y ,  and w i l l  o c o u r ,  
i n  some m easu re  a t  l e a s t ,  no m a t te r  w ith  what c a r e  th 8  
serum  i s  m a n u fa c tu re d . There i s  no d o u b t, h o w ev er, t h a t ,  
w ith  an  in c r e a s e  in  th e  c a re  o f  th e  p r e p a r a t i o n ,  t o g e t h e r  
w ith  an  e x a l te d  " im m u n isa tio n  value*1 o f  th e  serum , so  t h a t
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s m a lle r  q u a n t i t i e s  m igh t be i n j e c t e d ,  th e s e  c u ta n e o u s  
d is tu r b a n c e s  w i l l  be  red u c ed  t o  a  minimum. I n  th e  o a se  
w here th e  e v e n in g  te m p e ra tu re  r e g i s t e r e d  1 0 5 .2 °  P ah . th e  
p a t i e n t  d id  n o t  seem v e ry  i l l ,  b u t  had  a h ig h  ru n n in g  
p u l s e .  The te m p e ra tu re  and p u ls e  r a p i d l y  s u b s id e d  w ith  
th e  d is a p p e a ra n c e  o f  th e  r a s h .  In  t h i s  o a se  t h e r e  was 
a  somewhat e x c i t a b l e  d i s p o s i t i o n  o f  th e  p a t i e n t  w hich  
p ro b a b ly  a c c o u n te d  f o r  th e  th e rm a l d i s tu r b a n c e .
ABSCESS AT SITE OP INJECTION
I n  s p i t e  o f  e v e ry  p r e c a u t io n  ta k e n  t o  p re v e n t  t h i s ,  
t h r e e  a b s c e s s e s  form ed a t  th e  s i t e  o f  i n j e c t i o n  o f  th e  
se rum , and i n  o th e r  t h r e e  o a se s  a  o e r t a i n  amount o f  
oedema su p e rv en ed  i n  th e  c e l l u l a r  t i s s u e  ro u n d  a b o u t .
I n  no o ase  was th e  w e ll  b e in g  o f  th e  p a t i e n t  i n t e r f e r e d  
w i th .
INFLUENCE OP SERUM ON TEMPERATURE
The r e d u c t io n  o f  th e  te m p e ra tu re  a f t e r  i n j e c t i o n  o f  th e  
serum  h as  b een  i n s i s t e d  on by  v a r io u s  o b s e r v e r s ,  and 
c o n s id e r a b le  d e p re s s io n s  accom panied by  v a r io u s  c r i t i c a l
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phenom ena, such  a s  p ro fu s e  sw e a tin g s , lo w e re d  p u ls e  and 
r e s p i r a t i o n  have b een  n o te d .  I n  th e  a u th o r* s  e x p e r ie n c e  
th e s e  v iew s a r e  n o t s u p p o r te d , b u t a re  on th e  w hole con ­
t r a d i c t e d .  I n  twenty-one o a se s  th e  te m p e ra tu re  was 
ta k e n  h a l f  h o u r ly  f o r  some tim e  a f t e r  th e  i n j e c t i o n  was 
m ade, and a lth o u g h  I n  th e  f i r s t  r e g i s t e r  o r  two a  lo w e r 
r e a d in g  may have been  r e c o rd e d ,  t h i s  was n e v e r  s u s ta in e d  
f o r  any l e n g th  o f  t im e . In  a l l  th e  c a s e s  t r e a t e d  th e  
te m p e ra tu re  was ta k e n  e i t h e r  two h o u r ly  o r  f o u r  h o u r ly  
th ro u g h  th e  w hole c o u rse  o f  th e  i l l n e s s ,  and th e  r e s u l t s  
w ere  v e ry  v a r i a b l e .  In  tw e n ty -s e v e n  o a se s  t h e r e  was no 
a p p r e c ia b le  e f f e c t  on th e  c o u rs e  o f  th e  f e b r i l e  m ovem ent: 
i n  f i f t e e n  o a se s  th e  e f f e o t  was v a r i a b l e ,  som etim es show­
in g  a  r i s e ,  and a t  o th e r  t im e s  a  f a l l :  and i n  f i v e  o a s e s
th e  e f f e c t  was such  a s  to  c a l l  f o r  s p e c i a l  comment. In  
none o f  th e  f i f t e e n  o a se s  i n  w hich  th e  e f f e o t  was v a r i a b l e  
d id  th e  te m p e ra tu re  e v e r  show an upward o r  downward o s o i l -  
1 a t  io n  o f  more th a n  1° P ah .
Of th e  f i v e  o a se s  w hich  showed a m arked r e s u l t  t h e  
f i r s t  showed a r i s e  o f  1 .6 °  F a h . an h o u r  a f t e r  th e  serum  
was g iv e n ,w h io h  was m a in ta in e d  f o r  some t im e .  I n  th e  
seco n d  o ase  th e  te m p e ra tu re  a t  6 a .m . was 105° P a h . ,  a t  
1 p .m . 1 0 0 .8 °  P ah . The serum  was i n j e c t e d  a t  1 .4 5  p .m . 
The te m p e ra tu re  r e g i s t e r e d  a t  3 p .m . 1 0 4 .2 °  P a h . ,  a t  5
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p .m . 1 0 4 .2 °  P a h . ,  and a t  9 p .m . 1 0 3 .4 °  P ah . I n  t h e  t h i r d  
o ase . t h e r e  was a f a l l  o f  1 .2 °  P ah . an h o u r a f t e r  i n j e c ­
t i o n ,  whioh was n o t m a in ta in e d : in  th e  f o u r t h  o a se  th e
te m p e r a tu re ,  f i f t e e n  m in u te s  b e fo re  th e  i n j e c t i o n  o f  th e  
se rum , r e g i s t e r e d  101° P a h . ,  f o r t y  m in u te s  a f t e r  th e  i n ­
j e c t i o n  was made i t  r e g i s t e r e d  104° P a h . ,  and i n  th e  f i f t h  
c a se  th e  te m p e ra tu re  r e g i s t e r e d  104° P ah . a t  9 p .m . ,  serum  
was in j e c t e d  a t  1 1 .3 0  p .m . and th e  te m p e ra tu re  a t  m id n ig h t 
r e g i s t e r e d  9 9 .8 °  P ah . I n  th e  l a s t  o a se  t e p i d  sp o n g in g , 
w h ich  had b een  u se d  to  d e p re s s  th e  te m p e ra tu re ,  was d i s ­
c o n tin u e d  a t  9 p .m . The te m p e ra tu re  r o s e  a g a in  t o  1 0 3 .6 °  
i n  s ix  h o u rs .  The p u ls e  g e n e r a l ly  fo llo w e d  th e  te m p e r­
a tu r e  in  a l l  th e  c a s e s :  th e  r e s p i r a t i o n  o u rv e  was v e ry
v a r i a b l e ,  and depended more o r  l e s s  on th e  c o n d i t io n  o f  
th e  lu n g s .  T hese r e s u l t s  have  c o n v in c ed  th e  a u th o r  t h a t  
th e  serum  i s  u n r e l i a b l e  i n  i t s  e f f e o t s  on t h e  te m p e ra tu re  
o u rv e .
INFLUENCE OP SERUM ON GLANDULAR INVASION 
AND SUPPURATION
Of th e  f o r ty - s e v e n  o a se s  u n d e r t r e a tm e n t ,  a l l  h ad  g la n d u ­
l a r  a f f e c t i o n s  to  a more o r  l e s s  d e g re e . I n  e ig h t  o a s e s
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th e  c o n d i t io n  was one o f  " s l i g h t  b i l a t e r a l  o e r v io a l  
a d e n o p a th y ."  I n  tw e n ty - e ig h t  o a se s  th e  c o n d i t io n  was 
one o f  "m odera te  b i l a t e r a l  o e r v io a l  a d e n o p a th y ;"  i n  n in e  
o a se s  o f  " s e v e re  b i l a t e r a l  o e r v io a l  a d e n o p a th y ,"  and i n  
two c a s e s  o f  " v e ry  s e v e re  b i l a t e r a l  o e r v io a l  a d e n o p a th y ."  
I n  none o f  th e  c a s e s  had  s u r g i c a l  m easu res  to  b e  r e s o r t e d  
t o .  The a p p l i c a t io n  o f  c o ld  com presses  was a lo n e  s u f ­
f i c i e n t  .
Of th e  two o a se s  o f  v e ry  s e v e re  a d e n o p a th y , f l u c ­
t u a t i o n  was made o u t in  one on th e  m orn ing  o f  th e  d e a th  
o f  th e  p a t i e n t .  T h is  was Case No. XXXIV, and was a l ­
m ost a  p u re  s ta p h y llo c o o o io  i n f e c t i o n .  I n  th e  o th e r  
o a se  (No. XXIX) no f l u c t u a t i o n  c o u ld  be  made o u t ,  b u t 
c o n s id e r a b le  oedema and braw ny in d u r a t io n  o f  th e  n e c k .
I n  t h i s  c a se  th e  su b m a x illa ry  g la n d s  on b o th  s id e s  w ere 
muoh i n f i l t r a t e d ,  accom panied  by w e ll  m arked oedema o f  
th e  fa c e  . The c e l l u l a r  t i s s u e  i n  th e  m id d le  l i n e  o f  t h e  
n eck  was m arked ly  oedem atous, and t h i s  c o n d i t io n  e x te n d e d  
down a s  f a r  a s  th e  l e v e l  o f  th e  second  r i b .  U nder serum  
t h i s  c o n d i t io n  g r e a t l y  im p ro v ed . B o th  t h e  oedema and 
th e  in d u r a t io n  a lm o st e n t i r e l y  d is a p p e a re d ,  and  th e  i n ­
f i l t r a t e d  g la n d s  a t  th e  a n g le s  o f  th e  jaw s c o u ld  be d i s ­
t i n c t l y  d e l im i te d .  No f l u c t u a t i o n  o o u ld  b e  made o u t .  
I n f e c t i o n  was a  m ixed o n e , th e  s ta p h y l lo o o c c i  p red o m in ­
a t i n g .
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Of th e  n in e  o a se s  o f  s e v e re  ad en o p a th y  o n ly  one sup­
p u r a t e d ,  and t h i s  o a se  p r e s e n te d  s p e c ia l  f e a t u r e s .  T h is  
p a t i e n t  was a d m it te d  s u f f e r in g  from  a m ild  a t t a c k  o f  
s c a r l e t  f e v e r .  On th e  e ig h th  day a f t e r  a d m iss io n  she  
d e v e lo p ed  m e a s le s ,  and was t r a n s f e r r e d  to  a w ard u n d e r  
th e  c h a rg e  o f  a  o o l le a g u e .  tin d e r th e  agenoy o f  b o th  
th e  s c a r l a t i n a  and m e a s le s  v i r u s ,  th e  t h r o a t  c o n d i t io n  
became much w o rse , u l t i m a t e l y  r e s u l t i n g  i n  a s e v e re  u l ­
o e r a t i o n .  W ith  t h i s  c o n d i t io n  a  m arked c e r v i c a l  
g la n d u la r  e n la rg em en t d e v e lo p e d , f o r  w hioh p o u l t i c e s  
w ere a p p l i e d .  An a b so e ss  form ed and p o in te d ,  and th e  
p u s  was e v a c u a te d  s p o n ta n e o u s ly . A d ra in a g e  tu b e  was 
i n s e r t e d  and th e  a b so e s s  c a v i ty  h e a le d  u p . The p u s  f o r ­
m a tio n  i n  t h i s  c a se  c o u ld  s c a r c e ly  be  a c c o u n te d  f o r  by 
th e  s c a r l a t i n a l  v i r u s  a lo n e ,  a s  p r i o r  to  th e  in v a s io n  
o f  t h e  m ea s le s  th e  c a se  was a m ild  i n f e o t i o n .  Cover 
g l a s s  p r e p a r a t io n s  made from  th e  p u s  i n  t h i s  o a se  showed 
an abundance o f  s ta p h y llo c o o o i  w ith  a  few  s t r e p t o c o c c i .
Of th e  tw e n ty  e ig h t  o a se s  o f  "m o d era te  o e r v i c a l  a -  
d e n o p a th y ,"  and e ig h t  o f  " s l i g h t  c e r v i c a l  a d e n o p a th y ,"  
none s u p p u ra te d , a lth o u g h  a t te n d e d  in  s e v e r a l  i n s t a n c e s  
w ith  ex trem e u l o e r a t i o n  o f  th e  t h r o a t .  I n  o n ly  one o a s e ,  
t h e r e f o r e ,  d id  s u p p u ra t io n  o c cu r a t  any s ta g e  o f  th e  i l l ­
n e s s .  B a c te r io lo g ic a l  ex am in a tio n  r e v e a le d  i n  t h i s  o a se
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an a lm o st p u re  s ta p h y llo c o o o io  i n f e c t i o n .
T h is  i s  an im p o r ta n t  f a c t  when i t  i s  rem em bered 
t h a t  g la n d u la r  i n f e c t i o n  and a b so e s s  fo rm a t io n  i s  a  
common c o n d i t io n  among c h i ld r e n  who s u f f e r  from  s c a r l a ­
t i n a  a n g in o s a , more e s p e c i a l l y  in  th e  d e b i l i t a t e d  and  
s trum ous ty p e  o f  c h i ld r e n  t r e a t e d  in  a  l a r g e  p u b l ic  i n s t i -  
t u t  i o n .
INFLUENCE OF SERUM ON NASAL DISCHARGE
I n  a l a r g e  number o f  c a s e s  o f  s c a r l a t i n a  a n g in o s a , a  
n a s a l  d is c h a rg e  i s  one o f  th e  e a r l i e s t  sym ptom s. The 
in faam m ato ry  p ro o e s s  does n o t  c o n f in e  i t s e l f  t o  th e  
t o n s i l s ,  a n t e r i o r  and p o s t e r i o r  p i l l a r s  o f  th e  f a u c e s ,  
u v u la  and p h a ry n x , b u t  a ls o  e x te n d s  to  th e  n a s o -p h a ry n x . 
T h ere  i s  good re a s o n  t o  b e l i e v e  t h a t  a  n a s a l  d is c h a rg e  
i s  due t o  some u l c e r a t i v e  p ro c e s s  i n  t h i s  r e g io n ,  o r  
i n  th e  u p p e r p a r t  o f  th e  n a s a l  mucous m em brane. The 
f a c t o r  w hich d e te rm in e s  th e  l o c a le  o f  th e  commencing 
u l o e r a t i o n  in  s o a r l a t i n a  a n g in o sa  w i l l  a lw ays be  d o u b t­
f u l ,  b u t ,  i n  o a se s  where a  n a s a l  d is o h a rg e  i s  one o f  th e  
e a r l i e s t  symptoms i n  th e  d i s e a s e ,  a  swab from  th e  
n a so -p h a ry n x  o r  an  a g a r  o r  g e l a t i n e  tu b e  sown from  a
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n a s a l  d i s c h a r g e , a f t e r  th e  n o se  h as b e en  th o ro u g h ly  
s y r in g e d  w ith  a  weak a n t i s e p t i c ,  a lm o st i n v a r i a b l y  
y i e l d s  a p u re  c u l t u r e  o f  s t r e p to o o o o i .  The lo n g e r  th e  
d e la y  i n  m aking a c u l t u r e ,  th e r e  i s  a l e s s  p r o b a b i l i t y  
o f  a  s in g l e  o rg an ism  b e in g  fo u n d . When an e a r l y  n a s a l  
d is o h a rg e  i s  t r e a t e d  p ro m p tly  w ith  a n t i s t r e p to o o c o u s  
serum , t h e r e  i s ,  i n  many o a s e s ,  a  c o n s id e r a b le  d im in u ­
t i o n ,  and i n  some a com ple te  a r r e s t i n g  o f  th e  d i s c h a r g e .  
The a o tu a l  r e s u l t  i s ,  in  th e  a u t h o r 's  o p in io n ,  t o  b e  
m easu red  a s  th e  serum  i s  e x h ib i te d  e a r ly  o r  l a t e  i n  th e  
d i s e a s e .  The e f f e o t  o f  th e  serum  g iv o n  e a r l y  i n  th e  
d i s e a s e  w here t h e r e  i s  o o p io u s  n a s a l  d is o h a rg e  i s ,  i n  
h i s  o p in io n ,  a  d e c id e d ly  b e n e f i c i a l  o n e . I f  th e  t r e a t ­
m ent i s  d e la y e d  t i l l  th e  s ta p h y llo o o o o i  ou tnum ber o th e r  
o rg an ism s in  th e  c u l t u r e s ,  th e  serum  i s  u s e l e s s  i n  a f ­
f e c t i n g  th e  d is c h a rg e .
The e f f e o t  o f  th e  serum  was shown p a r t i c u l a r l y  i n  
t h e  fo l lo w in g  f o u r  o a se s  w hich b e a r  o u t th e  above re m a rk s .
i nL . S . a e t . l —  y e a r s .  A dm itted  on f i f t h  day o f  i l l -  
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n e s s  w ith  s p a rs e  e r u p t io n ,  p a tc h y  and l i v i d  o v e r  t h e  ex ­
t r e m i t i e s .  T h ro a t c o v e red  w ith  e x u d a tio n . On rem oving  
t h i s  from  th e  a n t e r i o r  p i l l a r s  o f  th e  f a u c e s  and t o n s i l s  
deep u l c e r s  a re  o b se rv e d . P ro fu s e  s e r o - p u r u le n t  d i s ­
c h a rg e  from  b o th  n o s t r i l s .  P u ru le n t  d is o h a rg e  from
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b o th  e a r s . D ia rrh o e a  t o  th e  e x te n t  o f  f i v e  m o tio n s  
in  th e  tw e n ty - fo u r  h o u r s .  M oderate  c e r v i c a l  ad en o ­
p a th y .  Ten o c s .  serum  i n j e c t e d  m orning  a f t e r  adm is­
s io n .  The fo l lo w in g  day a c o n s id e r a b le  d im in u tio n  o f  
th e  n a s a l  d is c h a rg e  had  ta k e n  p l a c e ,  and i t s  c h a r a c t e r  
was now a g l a i r y  mucous o n e . In  a n o th e r  tw e n ty - fo u r  
h o u rs  th e  d is c h a rg e  had  q u i t e  c e a s e d .
B a c te r io lo g ic a l  E x a m in a tio n : S t r e p to o o o o i  and
s ta p h y l lo o o c c i  p r e s e n t ,  th e  fo rm e r v e ry  a b u n d a n t.
An a lm o st p u re  c u l t u r e  o f  s t r e p to o o o o i  o b ta in e d  from  
n a s a l  d is o h a rg e .
W. D. a e t .  5& y e a r s .  A d m itted  t h i r d  day o f  i l l ­
n e s s  w ith  a  p a to h y  s o a r l e t  r a s h .  P ro fu s e  s e m i-p u ru le n t  
n a s a l  d is o h a rg e .  M oderate  e n la rg em en t o f  g la n d s  a t  
a n g le  o f  jaw . T h ro a t v e ry  d i r t y .  D ouble o to r r h o e a .  
N a sa l d is c h a rg e  o e ase d  f o u r  days a f t e r  a d m is s io n . Had 
i n  a l l  30 c o s .  o f  serum .
B a o te r io lo g io a l  E x am in a tio n : S t r e p to c o c c i  and
s ta p h y l lo o o c c i  b o th  re c o v e re d  from  t h r o a t .  S t r e p to ­
o o o o i v e ry  abundan t in  n a s a l  d is o h a r g e .
E . B. a e t .  2 y e a r s .  A dm itted  t h i r d  day o f  i l l ­
n e s s .  P ro fu s e  s e m i-p u ru le n t  n a s a l  d is o h a rg e  from  b o th  
n o s t r i l s .  R eoeived  30 o o s . o f  serum  i n  a l l .  D iso h a rg e
30
e n t i r e l y  o e ase d  tw e n ty  f o u r  h o u rs  a f t e r  i n j e o t i o n  o f  
f i r s t  10 o o s . On th e  fo l lo w in g  day a s l i g h t  r e - e s t a b -  
l is h m e n t  o f  th e  d iso h a rg e  to o k  p l a c e ,  s e ro u s  i n  n a tu r e .  
T h is  o e ase d  f i n a l l y  f i v e  days a f t e r .
B a o te r io lo g io a l  E x am in a tio n : S t r e p to c o c c i  v e ry
a b u n d a n t. S ta p h y llo c o c o i  a ls o  p r e s e n t .
J .  C. a e t .  9 y e a r s : A d m itted  6 th  day o f  i l l n e s s .
P ro fu s e  s e r o - p u r u le n t  n a s a l  d i s c h a r g e .  Serum i n j e o t e d  
10 o o s . N asa l d iso h a rg e  o e ase d  f o r t y  e ig h t  h o u rs  a f t e r  
i n j e o t i o n .
B a o te r io lo g io a l  E x am in a tio n : S t r e p to o o o o i  and
s ta p h y l lo o o c c i  p r e s e n t .  S t re p to o o o o i  e x tre m e ly  a -  
b u n d an t i n  n a s a l  d is o h a rg e .
INFLUENCE OF SERUM ON ULCERATIVE CONDI­
TIONS OF THROAT
The b e n e f i c i a l  e f f e c t s  w hioh fo llo w e d  th e  u se  o f  th e  
serum  i n  some o a se s  w hich  showed ex trem e  u l o e r a t i o n  o f  
th e  t h r o a t  c a n n o t, i n  th e  a u t h o r 's  o p in io n ,  be  d i s p u te d .  
W ith in  tw e n ty - fo u r  h o u rs  a f t e r  i n j e o t i o n  th e  e f f e c t  was 
i n  some c a se s  v e ry  m arked . I n  o a se s  w hioh  showed a 
pseudo-m em brane o v er b o th  t o n s i l s ,  t h e r e  was o f t e n  a
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s u c c e s s f u l  e x f o l i a t i o n  o f  th e  membrane le a v in g  a  raw  
s o re  u n d e rn e a th  w h ich , w ith  t h e  c o n tin u e d  a p p l i c a t i o n  
o f  th e  serum , showed a l l  th e  c h a r a c te r s  o f  a h e a l th y  
g r a n u la t in g  u l c e r .  In  o th e r  c a s e s  w here no p se u d o ­
membrane was p r e s e n t ,  b u t w ere c h a r a c t e r i s e d  by deep 
u n h e a l th y  lo o k in g  u l c e r s ,  u n d e r  serum  th e s e  e i t h e r  
sp o n ta n e o u s ly  became much c le a n e r ,  o r  n u r s e  r e p o r t e d  
t h a t  th e  t h r o a t  c o u ld  b e  c le a n e d  much more e a s i l y  by  
th e  l o c a l  m easu res u s e d .  I n  o th e r  c a s e s  w here t h e  serum  
was a d m in is te re d  b e fo r e  u l o e r a t i o n  commenced, i t  was ob­
s e rv e d  t h a t  a sh a rp  l i n e  o f  d e m a rc a tio n  began  t o  fo rm  
a t  th e  o u te r  edge o f  th e  n e c r o t i c  p a tc h ,  th e  e x f o l i a ­
t i o n  o f  w hich seemed t o  be  h a s te n e d , l e a v in g  a  h e a l th y  
lo o k in g  u l c e r  u n d e rn e a th .
I n  some c a s e s  th e  l o c a l  c o n d i t io n  im proved  much 
more r a p id ly  th a n  th e  im provem ent i n  th e  g e n e r a l  c o n d i­
t i o n  seemed t o  w a r ra n t ,  w h ile  i n  o th e r  c a s e s  a l o c a l  im­
provem ent to o k  p la c e  w ith  no a p p a re n t  ohange i n  th e  con ­
s t i t u t i o n a l  s t a t e .
I n  o th e r  c a s e s ,  on th e  c o n t r a r y ,  w hich  seem ed t o  
be  com parab le  i n  a l l  r e s p e c t s ,  b o th  from  th e  b a c t e r i ­
o l o g ic a l  and c l i n i c a l  s ta n d p o in t  t o  th o s e  q u o te d  ab o v e , 
no im provem ent, e i t h e r  l o c a l  o r  c o n s t i t u t i o n a l ,  to o k  
p l a c e .  The a u th o r  h a s  c o n s id e r a b le  d i f f i c u l t y  i n  e x -
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p l a i n i n g  th e s e  r e s u l t s .  The t r e a tm e n t  was commenced 
as  e a r ly  and push ed  t o  th e  same e x te n t  a s  in  t h e  o th e r  
c l a s s  o f  o a s e s .  M oreover i n  two c a s e s , w here b a c t e r ­
i o l o g i c a l  e x a m in a tio n  r e v e a le d  an a lm o st p u re  s t r e p t o ­
c o c c ic  i n f e c t i o n ,  and in  w hich th e  t r e a tm e n t  was p u r ­
sued  v ig o ro u s ly  no im provem ent to o k  p l a c e ,  and b o th  
p a t i e n t s  went r a p i d l y  d o w n h il l .  I t  i s  a w e l l  known 
f a c t  t h a t  when two o rg an ism s l i v e  sy m b io tlc a JX y , th e  
a c t i o n  o f  one i s  o f te n  enhanced  by th e  m ere p re s e n c e  o f  
th e  o th e r ,  and i n  many o a se s  i n  a d i r e c t  r a t i o  t o  th e  
p re p o n d e ra n c e  o f  one o v e r  th e  o th e r  m ic ro b e . T h is  
th e o ry  may e x p la in  th e  v a ry in g  r e s u l t s  o b ta in e d  i n  th e  
c a s e s  o f  m ixed i n f e c t i o n  t r e a t e d  in  th e  s e r i e s ,  b u t  i t  
does n o t  th ro w  any l i g h t  on th e  u n s u c c e s s f u l  i s s u e  o f  
th e  two c a s e s  above m en tio n ed  w here th e  i n f e c t i o n  was 
p r a c t i c a l l y  a  p u re  s t r e p to o o c o io  o n e .
INFLUENCE OF SERUM ON ALBUMINURIA
The in c id e n c e  o f  a lb u m in u r ia  i n  s c a r l e t  f e v e r  i s  n o t  
c o n f in e d  t o  th e  an g in o u s ty p e ,  and i s  a s  commonly a s s o c  
i a t e d  w ith  v e ry  m ild  a t t a o k s  o f  f e v e r  a s  w ith  th e  more 
s e v e re  fo rm s . T h is  c o n s id e r a t io n  makes i t  im p o s s ib le
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t o  deduo© muoh a s  r e g a r d s  th e  a c t i o n  o f  t h e  serum  i n  p r e ­
v e n t i n g  o r  m i t i g a t i n g  r e n a l  a f f e c t i o n s .
I n  t h r e e  o a se s  o f  t h o s e  t r e a t e d  in  t h e  s e r i e s  neph­
r i t i s  su p e rv e n e d .  I n  one c a s e  albumen t o  th e  e x t e n t  o f  
1 /2  w i th  b lo o d  a p p e a re d  i n  th e  u r i n e  on t h e  tw e n ty -  
s e v e n th  day o f  i l l n e s s , and was a s s o c i a t e d  w i th  g e n e r a l  
a n a s a r o a .  I n  a n o th e r  c a s e  a  d e p o s i t  o f  album en w i th  
b lo o d  and a s s o c i a t e d  w i th  oedema o f  t h e  l e g s  and f e e t  
a p p e a re d  on t h e  t w e n t y - f i f t h  day o f  i l l n e s s .  I n  th e  
t h i r d  c a se  a l a r g e  q u a n t i t y  o f  b lo o d ,  a lbum en, and o r ­
g a n ic  d e b r i s  a p p e a re d  i n  t h e  u r i n e  on t h e  e i g h t e e n t h  
day o f  i l l n e s s .
G e n e ra l ly  s p e a k in g ,  t h e  t h i r d  week o f  i l l n e s s  i s  
t h e  in c id e n c e  p e r i o d  o f  r e n a l  a f f e o t i o n s  i n  s c a r l e t  
f e v e r ,  so t h a t  t h e s e  i n s t a n c e s  f o l lo w  t h e  u s u a l  r u l e .
INFLUENCE OF SERUM ON OTOREHOEA
I t  I s  w e l l  n ig h  im p o s s ib le  t o  draw c o n c lu s io n s  from  any­
t h i n g  t h a t  happens i n  e a r  d i s c h a r g e s .  These a r e  known 
t o  b e  s u b je c t  t o  c o n s id e r a b le  v a r i a t i o n s  when no t r e a t ­
ment i s  e x h i b i t e d .  The th o ro u g h  c l e a n s in g  o f  th e  e a r  
a l s o  w i th  some s im p le  a n t i s e p t i c  h a s  o f t e n  a  good i n -
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f l u e n o e  e i t h e r  i n  a r r e s t i n g  o r  l e s s e n i n g  e a r  d i s c h a r g e ,  
so t h a t  any v a lu e  a t t a c h e d  t o  t h e  serum i n  i n f l u e n c i n g  
th e  f lo w  i s  e a s i l y  c r i t i c i s e d .
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The d e a th s  a t t r i b u t e d  t o  d i p h t h e r i a , h e a r t  f a i l u r e  
and t u b e r c u l o s i s  c o u ld  s c a r c e l y  b e  due t o  i n e f f i c i e n c y  
o f  t h e  serum . I n  t h e  c a se  w hich  succumbed t o  p o s t  
s c a r l a t i n a l  d i p h t h e r i a  th e  u se  o f  t h e  serum was a t t e n d e d  
w i th  t h e  b e s t  r e s u l t s  i n  a r r e s t i n g  a  v e ry  d e s t r u c t i v e  
and q u ic k ly  s p re a d in g  u l o e r a t i v e  p r o c e s s  i n  t h e  t h r o a t . 
The p a t i e n t  had a  lo n g  c o n v a le s c e n c e .  F o u r te e n  days 
a f t e r  she was a llow ed  u p ,  d i p h t h e r i t i c  membrane a p p e a re d  
o v e r  b o th  t o n s i l s .  Three days a f t e r w a r d s  t h e  p a t i e n t
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became a s p h y x ia t e d .  Tracheotom y was p e r fo rm e d ,  b u t  
p a t i e n t  d ie d  two h o u rs  a f t e r  th e  o p e r a t i o n .
The two d e a th s  due t o  h e a r t  f a i l u r e  o c c u r r e d  when 
b o th  p a t i e n t s  seemed q u i t e  o u t  o f  d an ger  so f a r  a s  t h e  
t o x i c  i n f e c t i o n  was oo n o ern ed . The d e a th  from  t u b e r ­
c u l a r  l a r y n g i t i s  and g e n e r a l  t u b e r c u l o s i s  o c c u r r e d  
i n  a oase  m en tio n ed  p r e v i o u s l y .  The p a t i e n t  was s u f ­
f e r i n g  from  s c a r l a t i n a  on a d m iss io n  and d e v e lo p e d  a m or­
b i l l i f o r m  r a s h ,  w i th  o h o r iz a  and l a o r i m a t i o n ,  on t h e  
e i g h t h  day o f  r e s id e n c e  i n  h o s p i t a l .  B ronchopneu­
m onia  s e t  i n  and a p p a r e n t ly  a f f o r d e d  a  n id u s  f o r  t h e  
t u b e r c l e  b a c i l l u s .
I f  t h e s e  f o u r  o a se s  b e  d e d u c te d ,  t h e  m o r t a l i t y  
i s  20 o r  4 2 .5% o f  t h e  o a se s  t r e a t e d .
37
The f o l lo w in g  a b r id g e d  n o te s  o f  f o u r  c a s e s  a r e  t a k e n  
from  t h e  Ward J o u r n a l s .  They a re  i l l u s t r a t i v e  o f  
f o u r  d i s t i n c t  ty p e s  o f  t h e  o a s e s  t r e a t e d ,  e i t h e r  from  
t h e  p o i n t  o f  v iew  o f  l o c a l  l e s i o n  o r  g e n e r a l  c h a r a c ­
t e r s
CASE I . ILLUSTRATIVE OF SEVERE IMPLICATION OF THROAT.
M. B. 6 10A.2 y e a r s . A dm itted  1 s t  A p r i l  1898 . 
I l l n e s s  began  l a s t  n i g h t  w i th  h e a d a c h e  and s o r e  
t h r o a t .  Vomited o n c e .  Rash se e n  to d a y  on 
t r u n k  and l im b s .  Has had  m e a s le s  and whooping 
cough.
2nd A p r i l : T h roa t  i s  lo o k in g  e x tre m e ly  d i r t y  and
a f o u l  e x c a v a te d  u l c e r  i s  p r e s e n t  on t h e  an ­
t e r i o r  p i l l a r  o f  t h e  f a u c e s  on t h e  l e f t  s i d e .  
The r i g h t  t o n s i l  i s  raw  and u l c e r a t e d  to w a rd s  
t h e  m id d le  l i n e  o f  th e  m outh .
3 rd  A p r i l : The t h r o a t  t h i s  m orn ing  v e ry  d i r t y ,
and t h e r e  i s  c o n s id e r a b le  s u p e r f i c i a l  n e c r o s i s  
o f  t h e  s o f t  t i s s u e s  on t h e  r o o f  o f  t h e  m outh .
4 th  A n r i l : The t h r o a t  i s  s t i l l  l o o k in g  d i r t y ,  and
t h e  u l c e r  on th e  l e f t  a n t e r i o r  p i l l a r  o f  t h e  
fa u o e s  i s  c e r t a i n l y  e x te n d in g .  The baok  w a l l
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o f  t h e  p h a ry n x  i s  s u p e r f i c i a l l y  n e c r o s e d .  10 
c o s .  serum i n j e c t e d  to d a y .
5 t h  A n r i l : T h ro a t  i s  lo o k in g  somewhat c l e a n e r  t h i s
m o rn in g .
7 th  A p r i l : U lo e r  on l e f t  a n t e r i o r  p i l l a r  o f  f a u c e s
i s  lo o k in g  much h e a l t h i e r  and a p p e a rs  t o  be  
s m a l l e r  t o d a y .  A d e m a rc a t in g  zone i s  o b se rv e d  
to d a y  f o r  th e  f i r s t  t im e .
8 t h  A p r i l : T h ro a t  i s  g r e a t l y  im p ro v in g .
1 0 th  A p r i l : Improvement c o n t in u e s  and a l l  t h e  u l ­
c e r s  i n c lu d in g  t h o s e  o v e r  t h e  to n g u e  a r e  h e a l t h y  
l o o k i n g .
1 3 th  A p r i l : G r a n u la t io n s  o b se rv ed  to d a y  o v e r  s o f t
p a l a t e  and p o s t e r i o r  p h a ry n g e a l  w a l l .
1 5 th  May: P a t i e n t  a l lo w e d  up to d a y .  An exam ina­
t i o n  o f  t h e  t h r o a t  shows c o n s i d e r a b le  d e f o r m i ty .  
The a n t e r i o r  p i l l a r s  o f  th e  f a u o e s  a r e  drawn a -  
p a r t  ex p o s in g  t h e  two t o n s i l s  o f  u n e q u a l  s i z e ,  
t h e  r i g h t  b e in g  s m a l l e r  t h a n  t h e  l e f t  one a s  
t h e  r e s u l t  o f  i t s  invo lvm en t i n  t h e  u l o e r a t i v e  
p r o c e s s .  A v e ry  sm a ll  s h re d  o f  t h e  u v u l a  i s  
l e f t .  The s o f t  t i s s u e s  o v e r  th e  h a rd  p a l a t e  
a r e  p u c k e red  and g la z y  l o o k in g .
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CASE I I .  ILLUSTRATIVE OF GENERAL SEPTIC ABSORPTION.
J .  T. a e t .  3k y e a r s . A dm itted  3 rd  O c to b e r  1896 . 
I l l n e s s  began  t h r e e  days ago w i th  s o r e  t h r o a t ,  
d i a r r h o e a ,  and s l i g h t  cough. Rash se en  second  
day . No o t h e r  i n f e c t i o u s  d i s e a s e .
5 .3 0  p .m . Tongue s t r a w b e r r y .  Temp. 1 0 4 .4 ,  p u l s e  
140, R esp . 4 2 .  Rash f a d in g  on l im b s ,  b u t  w e l l  
marked on t r u n k .  T h ro a t  c o n g e s te d .  C o n s id e r ­
a b le  e x u d a t io n  on b o th  t o n s i l s .
4 th  O c to b e r : T h ro a t  v e ry  d i r t y ,  e s p e c i a l l y  on
r i g h t  s i d e .  S l i g h t  n a s a l  d i s c h a r g e .
5 t h  O c to b e r : F a i r l y  q u i e t  n i g h t .  L e ss  e x u d a t io n
on f a u c e s .
6 th  O c to b e r : S u p e r f i c i a l  u l c e r a t i o n  o f  t h e  f a u c e s ,
b u t  l i t t l e  s w e l l in g .
7 th  O c to b e r : Sm all u l c e r  on u v u l a .  S loughy con­
d i t i o n  o f  l e f t  t o n s i l .
1 0 th  O c to b e r ; There i s  a l a r g e  s i z e d  s lo u g h  on l e f t  
s id e  o f  t h e  s o f t  p a l a t e  t o d a y ,  and a s i m i l a r  
n e c r o t i c  a r e a  on t h e  r i g h t  s i d e ,  b u t  n o t  so 
e x t e n s i v e .  There  a re  a l s o  one o r  two s m a ll  
u l o e r s  on th e  u v u la .
n t h  O c to b e r :  10 o o s .  serum i n j e c t e d  to d a y .
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1 5 th  O c to b e r : C o n d i t io n  o f  t h r o a t  i s  im prov ed .
U lo e rs  lo o k in g  h e a l t h i e r .
1 7 th  O o to b e r : Complains o f  p a in  a t  r i g h t  e lbow ,
e s p e c i a l l y  on movement. There i s  some s w e l l in g  
a round  t h e  j o i n t .  No r e d n e s s .  Tongue d ry  and 
g la z e d .
1 8 th  O c to b e r : T h roa t  i s  s t i l l  im p ro v in g .
2 0 th  O o to b e r : T em pera tu re  i s  s t i l l  e l e v a t e d .  L o o a l ly
th e  t h r o a t  i s  much in p r o v e d .  Elbow i s  v e ry  p a i n ­
f u l .  There i s  s t i l l  c o n s id e r a b le  s w e l l in g  round  
th e  j o i n t ,  and t h e  fo re a rm  i s  h e ld  midway b e tw een  
p r o n a t i o n  and s u p i n a t i o n .  Movement o a u se s  p a i n .
22nd O c to b e r ; Improvement i n  t h r o a t  o o n d i t i o n  m ain­
t a i n e d .  T e u p e ra tu re  lo w e r ,  p u l s e  b e t t e r  i n  
q u a l i t y :  s lo u g h  i n  t h r o a t  i s  d e ta o h in g  i t s e l f
l e a v in g  a r e d  h e a l in g  s u r f a c e  ex p o sed .
2 8 th  O o to b e r : T h is  a f t e r n o o n  t h e  elbow j o i n t  ap­
p e a r s  t o  be  much more s w o l le n ,  i s  v e ry  t e n d e r  
on p r e s s u r e  and d e c id e d ly  f l u c t u a n t . An ex ­
p l o r i n g  n e e d le  b ro u g h t  o u t  a  q u a n t i t y  o f  h e a l t h y  
lo o k in g  p u s .
2 9 th  O o to b e r : Today u n d e r  o h lo ro fo rm  made an i n o i -
s io n  on o u t e r  and p o s t e r i o r  a s p e c t  o f  e lbow , and 
e v a c u a te d  s e v e r a l  ounces o f  p u s .  E n la rg e d  i n -
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o i s i o n  and e x p lo re d  w ith  f i n g e r ,  and found  elbow 
j o i n t  opened w i th  s in u s e s  p a s s in g  up th e  arm t o ­
wards t h e  s h o u ld e r  and round  t h e  p o s t e r i o r  a s p e c t  
o f  t h e  hum erus . No e ro ded  bone found e i t h e r  i n  
t h e  j o i n t  o r  o u t s id e  i t .  D ra in a g e  tu b e  i n ­
s e r t e d .  S o f t  p a l a t e  o i o a t r i s i n g .
2nd November: A l i t t l e  p us  exudes f rom  th e  j o i n t .
T h ro a t  now p e r f e c t l y  h e a l e d .
3 rd  November: Arm p u t  up in  a f i x e d  p o s i t i o n  to d a y .
2 0 th  November: S in u s e s  p r a o t i o a l l y  h e a l e d .  Cannot
move t h e  arm h e r s e l f ,  and p a i n f u l  on p a s s i v e  movement.
7 th  Ja n u a ry  1897 : P a t i e n t  d i s m is s e d  to d a y .  The arm
co u ld  be moved t o  a c e r t a i n  e x t e n t .  I n  r a i s i n g  
i t  she  had t o  su p p o r t  i t  by t h e  l e f t  arm .
P a t i e n t  r e c e iv e d  i n  a l l  30 o c s .  o f  serum .
CASE I I I . ILLUSTRATIVE OF A QUICKLY SPREADING BRONCHO­
PNEUMONIA. PROBABLY CAUSED BY INSUFFLATION 
INTO THE TRACHEA OF- SHALL NECROTIC AREAS.
E. B. a e t .  2 y e a r s . A dm itted  on second  day o f  
i l l n e s s  w i th  s i c k n e s s ,  v o m it in g ,  and s o r e  
t h r o a t .  Rash se en  to d a y .
T h ro a t  i s  c o n g e s te d  and e x tre m e ly  f o u l  l o o k ­
in g  o v e r  b o th  t o n s i l s .  S l i g h t  n a s a l  d i s c h a r g e .
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5 0 th  M aroh: F a i r l y  p r o f u s e  n a s a l  d i s c h a r g e  from
b o th  n o s t r i l s ,  s e m i-p u ru le n t  i n  c h a r a c t e r .  The 
t h r o a t  lo o k s  d i r t y  b e h in d ,  and on t h e  l e f t  t o n s i l  
t h e r e  i s  a deep e x c a v a te d  u l c e r .  T h is  i s  th e .  
o n ly  l o s s  o f  t i s s u e  t h a t  can be  o b s e rv e d .  10 
c o s .  o f  serum i n j e o t e d  to d a y .
3 1 s t  M aroh: N a sa l  d i s c h a r g e  h a s  c e a se d  to d a y  from
b o th  n o s t r i l s .  T h ro a t  i s  lo o k in g  much c l e a n e r ,  
and t h e  u l c e r  on t h e  l e f t  t o n s i l  i s  c e r t a i n l y  
n o t  e x te n d in g .
1 s t  A p r i l : S l i g h t  r e - e s t a b l i s h m e n t  o f  n a s a l  d i s ­
c h a rg e .  10 c c s .  serum i n j e c t e d .
3 rd  A p r i l : T is s u e s  o v e r  h a rd  p a l a t e  a r e  n e c r o t i c .
10 c o s .  serum .
7 th  A p r i l : T h ro a t  i s  n o t  lo o k in g  so f a v o u r a b l e .
The u l c e r  o v e r  t h e  l e f t  t o n s i l  i s  e x te n d in g  and 
a l s o  t h e  a r e a  o f  n e c r o s i s  o v e r  t h e  h a rd  p a l a t e .
10 c o s .  serum .
8 t h  A p r i l : G en era l  c o n d i t i o n  v e ry  u n f a v o u r a b l e .
A b r i g h t  s e p t i c  r a s h  h a s  a p p e a re d  to d a y  o v e r
t h e  elbows and a n k le s  e x te n d in g  on th e  r i g h t  l e g  up
t o  th e  k n e e .
1 0 th  A p r i l : P a t i e n t  i s  s t i l l  v e ry  i l l .  I s  t a k i n g
h e r  m ilk  and s t im u la n t  w e l l .  Bronchopneum onia
43
h a s  d e v e lo p e d .  B oth  lu n g s  a f f e c t e d  g e n e r a l l y ,
1 1 th  A p r i l ; P a t i e n t  p a s s e d  a r e s t l e s s  n i g h t .  The 
t h r o a t  i s  l o o k in g  somewhat c l e a n e r .  R e s p i r a t i o n s  
t h i s  m orning  number 7 6 . C o n d i t io n  i s  v e ry  u n ­
f a v o u r a b le  .
1 3 th  A p r i l : P a t i e n t  d ie d  a t  5 .1 5  t h i s  m o rn in g .
S l i g h t  n e rv o u s  t w i t c h i n g s  and s u b s u l t u s  b e f o r e  
d e a th .  At f i v e  o ’c lo c k  t h e  r e s p i r a t i o n s  r e a o h e d  
100. P a t i e n t  r e c e i v e d  i n  a l l  50 o c s .  se rum .
CASE IV . ILLUSTRATIVE OF EXHAUSTION FROM EXTREME DIAR­
RHOEA AND ATTENDED WITH A FATAL ISSUE.
M. D. a e t . y e a r s . A dm itted  on second  day o f
i l l n e s s  w i th  s o r e  t h r o a t ,  s i c k n e s s ,  and d i a r r h o e a .  
Temp. 1 0 2 .8 ,  P u l s e  144 , R esp . 4 0 .
1 9 th  S ep tem b er : Very r e s t l e s s  l a s t  n i $ * t . Rash
g e n e r a l l y  d i s t r i b u t e d ,  e s p e c i a l l y  w e l l  marked 
over arms where i t  i s  somewhat p a to h y .  Pace  
p a l e  w i th  b l o t c h y ,  h e c t i c  f l u s h  on c h e e k s .
P a t i e n t  heavy and i l l - l o o k i n g .  P r o f u s e  w a te ry  
d i s c h a rg e  from  n o s e .  P u ls e  r a p i d  and v e ry  
shabby . F a u c e s ,  p a l a t e  and t o n s i l s  a r e  ex­
t r e m e ly  ang ry  lo o k in g ,  and b o th  t o n s i l s  a r e  
co v e red  w i th  a  p u r u l e n t  e x u d a t io n .  On t h e
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o ppo sing  s u r f a c e s  o f  b o th  t o n s i l s  and on t h e  
u v u la  and a n t e r i o r  p i l l a r s  o f  t h e  f a u o e s  t h e r e  
a r e  g re y  n e o r o t i c  p a t c h e s .
22nd S e p tem b er : No change i n  l o c a l  c o n d i t i o n .
C h ild  i s  v e ry  r e s t l e s s .  Three  m o tio n s  d u r in g  
t h e  n i g h t .  N a sa l  d is c h a rg e  a s  p r o f u s e .  G ener­
a l  c o n d i t i o n  i s  s t i l l  e x tre m e ly  g r a v e .  P u l s e  
s u g g e s t s  a  f a i l i n g  v e n t r i c l e  c o n t r a c t i n g  s p a s ­
m o d ic a l ly  and in c o m p l e t e l y . 10 c o s .  serum  i n ­
j e c t e d .
2 4 th  S e p tem b er : P u l s e  i s  d i s t i n c t l y  b e t t e r  i n
q u a l i t y  t o d a y ,  l e s s  j e r k y  and more s u s t a i n e d .
The t h r o a t  i s  im proved , and h e r e  and  t h e r e  a r e  
i n d i c a t i o n s  o f  g r a n u l a t i o n s .
2 6 th  S ep tem b er ; A v e ry  d e o id e d  im provem ent h a s  
ta k e n  p l a c e  i n  c o n d i t i o n  o f  p a t i e n t .  The s e p ­
t i c  p r o c e s s  i n  th e  t h r o a t  i s  now q u i t e  l o c a l i s e d ,  
and t h e  s lo u g h s  a r e  s e p a r a t i n g .  N a s a l  d i s c h a r g e  
h a s  a lm o s t  c e a s e d .
2 8 th  S ep tem ber: Improvement i n  t h r o a t  c o n d i t i o n  i s
m a in ta in e d .  The s lo u g h s  have c o m p le te ly  s e p a r a ­
t e d ,  and h e a l t h y  u l c e r s  a re  se e n  o v e r  a n t e r i o r  
p i l l a r s  o f  f a u o e s  and t o n s i l s .
2nd O o to ber:  P a t i e n t  h a s  gone back  s in c e  l a s t  n o t e .
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T em pera tu re  and p u l s e  have a g a in  r i s e n .  P u l s e  
o f  spasm odic  ty p e  i t  had  a t  p r e v io u s  s t a g e  o f  
i l l n e s s .  D ia r rh o e a  began t h r e e  days ago : f o u r
t o  f i v e  m o tio n s  i n  t h e  tw en ty  f o u r  h o u r s .
3 rd  O o to b e r : P a s s e d  a  v e ry  r e s t l e s s  n i g h t .  T h ro a t  
i s  s t i l l  lo o k in g  w e l l  and t h e  d e s t r u c t i v e  p r o ­
c e s s  h a s  c e a s e d .
5 th  O o to b e r : D ia r rh o e a  s t i l l  c o n t in u e s :  f o u r  t o
f i v e  m o tio n s  i n  th e  t w e n ty - f o u r  h o u r s .
The d i a r r h o e a  c o n t in u e d  t i l l  t h e  a f t e r n o o n  
o f  th e  1 4 th  O otober when p a t i e n t  d i e d  s u d d e n ly .
I n  th e  m orning she was lo o k in g  b r i g h t e r .  T h ro a t  
was q u i t e  h e a l e d .
REMARKS ON THE TREATMENT WITH A CONSIDERA­
TION OP RESDLTS
The c a se s  t r e a t e d  were p a t i e n t s  i n  B e lv id e r e  F e v e r  H o sp i­
t a l  d u r in g  t h e  y e a r s  o f  1896, 1897 and 1898 , d u r in g  w hich  
t im e  t h e  a u th o r  was a R e s id e n t  A s s i s t a n t  P h y s i c i a n .
As a  p re m ise  i t  sh o u ld  be s t a t e d  t h a t  t h e  sem m  was 
p u t  t o  a se v e re  t e s t  a s  a l l  t h e  o a s e s  were marked exam ples 
o f  t h e  a n g in o u s  ty p e  o f  s o a r l e t  f e v e r .  T h is  was p u r p o s e ly
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done i n  o r d e r  t o  d e te rm in e  th e  e x ac t  p l a c e  a n t i s t r e p t o -  
cooous serum sh o u ld  h o ld  i n  t h e  t h e r a p e u t i c s  o f  t h i s  
a f f e o t i o n .  I n  a s s i g n i n g  t h e  p ro p e r  v a lu e  to  a new 
rem edy, u n l e s s  i t s  u s e  i s  founded  p u r e l y  on an  e m p ir ic  
b a s i s ,  i t  i s  e s s e n t i a l  t h a t  i t  be e x h ib i t e d  upon r a t i o n a l  
and s c i e n t i f i o  l i n e s *  E s p e c i a l l y  i s  t h i s  t h e  c a se  w i th  
t h e  a p p l i c a t i o n  o f  s e r a  t o  human d i s e a s e .  These a r e  
t h e  f r u i t  o f  work done f o r  y e a r s  a lo n g  p a r t i c u l a r  l i n e s  
o f  s tu d y ,  and th e y  can n o t  J u s t i f i a b l y  be  a d m in i s t e r e d  
t o  any c a se  i n  a h a p h az a rd  f a s h i o n .  A b a c t e r i o l o g i c a l  
e x a m in a t io n  t h e r e f o r e  sh o u ld  a lw ays be  made. A n t i -  
s t r e p to o o c o u s  serum i s  d i r e c t e d  a g a i n s t  t h e  r a v a g e s  o f  
t h e  s t r e p to c o c c u s  on t h e  human economy, and i t  i s  u s e l e s s  
t o  ex p ec t  good r e s u l t s  from i t s  employment i n  c o n d i t i o n s  
w here o th e r  m ic ro -o rg a n ism s  p re d o m in a te .  The a u th o r  
would t h e r e f o r e  p u t  i n  a  p l e a  f o r  e x a o t i t u d e  i n  t h e  u s e  
o f  s e r a .  I n  t h e  u se  a l s o  o f  a n t i s t r e p t o o o o o u s  serum  
i n  o a se s  o f  s t r e p t o c o c c a l  i n v a s io n  o f  s u r f a c e s  exposed  t o  
t h e  a i r ,  good r e s u l t s  can s c a r c e l y  be  e x p e c te d  t o  t a k e  
p l a c e  i f  th e  t r e a tm e n t  be  d e la y e d ,  a s  a  p r im a ry  s im p le  
i n f e o t i o n  i s  v e ry  soon o o n v e r te d  i n t o  a  m ixed o n e .  I f  
t h e  d o c t r i n e  o f  th e  u n i t y  o f  t h e  s t r e p t o c o c c a l  germ , so  f a r  
as t o x in e  f o r m a t io n  i s  c o n o e rn ed , be  u p h e ld ,  t h e  f o r m a t io n  
o f  a  p o w e rfu l  a n t i t o x i n  would n a t u r a l l y  b e  t h e  b e s t  means
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o f  c o u n te r a c t i n g  t h e  ra v a g e s  o f  any s t r e p to o o o o a l  a f ­
f e c t i o n .  The d i f f i c u l t y  o f  p r a p a r i n g  a p o t e n t  f i l t e r e d  
t o x i n e  h as  been  s t a t e d  p r e v i o u s l y .  F a i l i n g  i n  t h e i r  a t ­
te m p ts  i n  t h i s  d i r e c t i o n ,  l a b o r a t o r y  i n v e s t i g a t o r s  s e t  
a b o u t  making a b a c t e r i o i d a l  serum . I t  h a s  b e en  shown 
how a serum p r e p a r e d  from  a s p e c i f i o  s t r e p to c o c c u s  w i l l  
o n ly  p r o t e c t  a n im a ls ,  i n  a r e s t r i c t e d  s e n s e ,  e i t h e r  
a g a i n s t  t h e  c o r re s p o n d in g  o rgan ism  o r  one c l o s e l y  a l l i e d  
t o  i t .  F u r t h e r ,  i t  h a s  been  p ro v ed  t h a t  i n  p r o p o r t i o n  t o  
t h e  number o f  d i f f e r e n t  r a c e s  o f  s t r e p t o c o c c i  i n j e c t e d  
i n t o  a  h o r s e ,  i s  th e  a n t im ic r o b io  power o f  t h e  r e s u l t i n g  
serum  m easu red .
I n  t h e  l i g h t  o f  t h e s e  f a c t s ,  t h e r e  i s  a  s t r o n g  a r g u ­
m en t ,  i n  th e  a u t h o r ’ s o p in io n ,  i n  f a v o u r  o f  t h e  p r e p a r a ­
t i o n  o f  " p o ly v a le n t*  s e r a .  D uring  l a s t  y e a r  a t  t h e  
B r i t i s h  I n s t i t u t e  o f  P r e v e n t iv e  M ed ic ine  Farm a t  Sud­
b u r y ,  s t r e p t o c o c c i  from  two s o u rc e s  have  b e en  u s e d ;
(1) from  an a c u te  a b s o e s s ,  and (2) from  a f a t a l  c a s e  o f  
a c u t e  s e p t ic a e m ia .  No. 1 a f t e r  i t s  v i r u l e n c e  i s  ex­
a l t e d  by t h e  p a s sa g e  method th ro u g h  r a b b i t s  i s  so pow er­
f u l  t h a t  one m i l l i o n t h  o f  a c u b ic  c e n t im e t r e  o f  l i q u i d  
c u l t u r e  k i l l s  a r a b b i t  i n  tw e n ty - f o u r  h o u r s .
I f  a b a c t e r i c i d a l  serum h a s  t o  b e  u s e d ,  one o f  even 
a  more confound n a tu r e  m ight w i th  a d v a n ta g e  b e  p r e p a r e d .
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Van de V elde  su g g e s te d  t h a t  a s  t h e  a g g l u t i n a t i n g  a c ­
t i o n  o f  a seruxn on a p a r t i c u l a r  r a c e  o f  s t r e p to c o c c u s  i s  
i n  d i r e c t  p r o p o r t i o n  t o  i t s  b a c t e r i c i d a l  p r o p e r t y , c u l ­
t u r e s  o f  s t r e p t o c o c c i  from  v a r io u s  so u rc e s  sh o u ld  be 
t e s t e d  a g a i n s t  t h e  b lo o d  o f  t h e  p a t i e n t .  These s t r e p t o ­
c o c c i  oou ld  have t h e i r  c o r re s p o n d in g  s e r a  p r e p a r e d .  The 
serum  which c o rre sp o n d e d  t o  t h e  o rgan ism  w hich  a g g l u t i n ­
a t e d  i n  t h e  s h o r t e s t  t im e ,  by th e  a c t i o n  o f  t h e  p a t i e n t * s  
b lo o d ,  would be th e  one most l i k e l y  t o  stem  t h e  p r o g r e s s  
o f  t h e  d i s e a s e .
T here  i s  no d o u b t ,  how ever, t h a t  a  " p o ly v a l e n t "  
serum  i s  s u p e r i o r  t o  t h i s  method o f  t r e a t m e n t .  I n  t h e  
o o u rse  o f  a  s t r e p t o c o c c a l  i n f e c t i o n ,  some t im e  must 
e la p s e  b e f o r e  th e  d i f f e r e n t  b a o t e r i o i d a l  s u b s ta n c e s  a r e  
form ed i n  t h e  b lo o d  which e x e r t  an a g g l u t i n a t i n g  a c t i o n  
on th e  p a r t i c u l a r  r a c e  o f  s t r e p to o o c o u s  c o n c e rn e d ,  and 
t h e  lo n g e r  t r e a tm e n t  i s  d e la y e d  t h e  l e s s  l i k e l y  i s  a  
f a v o u r a b l e  t e r m i n a t i o n .
I t  h a s  a l s o  b een  c l e a r l y  shown t h a t  t h e r e  i s  good 
r e a s o n  f o r  th e  b e l i e f  t h a t  t h e  s t r e n g t h  o f  an a n t i s t r e p t o -  
so c cu s  serum i s  e x tre m e ly  l i a b l e  to  d imi n i s h  i f  i t  be  
k e p t  f o r  any l e n g t h  o f  t im e .  I n  t h e  s e r a  f i r s t  p r e ­
p a r e d ,  a l i t t l e  p h e n o l  was added t o  p r e s e r v e  them .
T h is  m ight acc o u n t  f o r  t h e  d im in u t io n  i n  t h e s e  o a s e s .
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T here  i s  now no a n t i s e p t i o  ad ded , and any im p a irm en t o f  
t h e  s t r e n g t h  o f  a serum must be  due to  t h e  e f f e o t  o f  
p h y s i c a l  o r  c h em ic a l  a g e n o ie s  on an u n s t a b l e  compound. 
An i n t e r e s t i n g  f a c t  i n  r e g a r d  t o  t h i s  was shown by t h e  
d i f f e r e n t  b e h a v io u r  o f  Marmorek*s serum i n  t h e  hands o f  
d i f f e r e n t  o b s e r v e r s .  The good r e s u l t s  from  t h i s  serum  
were a l l  o b ta in e d  by w orkers  i n  F ra n o e .  I t  seems p r o ­
b a b le  t h a t  t h e s e  were a b le  t o  o b t a i n  f r e s h e r  s u p p l i e s  
o f  t h e  serum th a n  th o s e  beyond i t s  b o r d e r s .  The im­
p a irm e n t  o f  th e  s t r e n g t h  o f  t h e  serum i s  a l s o  demon­
s t r a t e d  i n  t h e  r e s u l t s  o f  o b s e r v e r s  who u s e d  two s e r a ,  
one p re p a re d  by th e m se lv e s  and th e  o t h e r  o b t a in e d  from  
a h o th e r  s o u rc e .
I n  most i n s t a n c e s  p o s i t i v e  r e s u l t s  were o b ta in e d  
by t h e i r  own s e r a ,  and u n s a t i s f a c t o r y  o r  n e g a t iv e  r e ­
s u l t s  by th e  o t h e r  serum . T h e ir  own s e r a  w ere p r o b a b ly  
p r e p a r e d  more r e c e n t l y  th a n  t h e  o t h e r .
The a u th o r  h a s  endeavoured  to  p ro v e  t h a t  a l th o u g h  
th e  e f f i c a c y  o f  t h e  a n t i s t r e p t o c o c c u s  serum i n  c e r t a i n  
o a s e s  i s  v e ry  m arked, y e t  i t s  a p p l i c a b i l i t y  i s  o f  a 
l i m i t e d  n a t u r e .  The l i n e s  have a l s o  b e en  s u g g e s te d  
a lo n g  which a serum m ight be  p r e p a r e d  whioh would b e  
more com prehensive  i n  i t s  a c t i o n .  The good r e s u l t s  
whioh fo l lo w  i t s  u s e  a r e  m a in ly  seen  i n  i t s  e f f e c t s  on
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th e  l o o a l  o o n d i t i o n  o f  t h e  t h r o a t ,  i n  n a s a l  d i s c h a r g e s  a t  
an e a r l y  s t a g e  o f  t h e  i l l n e s s ,  and on t h e  g l a n d u l a r  sy s te m . 
The in v a s io n  o f  th e  g l a n d u l a r  system  by an in f la m m a to ry  
p r o c e s s  does n o t  seem t o  be a f f e c t e d  by t h e  serum , a s ,  i n  
some o a s e s ,  g l a n d u l a r  en la rg em en t to o k  p l a c e  a f t e r  t h e  
serum was e x h i b i t e d ,  and i n  o th e r  c a s e s  where g l a n d u l a r  
i n f i l t r a t i o n  was p r e s e n t ,  t h i s  became even more marked 
a f t e r  th e  serum was u s e d .  There i s  c o n s i d e r a b l e  r e a s o n  
i n  b e l i e v i n g ,  how ever, t h a t  t h e  serum e x h i b i t s  an i n ­
h i b i t o r y  i n f l u e n c e  on th e  p ro o e s s  o f  s u p p u r a t io n ,  a s  i n  
no c a s e  o f  th e  s e r i e s  i n  w hich s t r e p t o c o c c i  p re d o m in a te d  
d i d  p u s  f o r m a t io n  t a k e  p l a c e ,  a l th o u g h  i n  many o a se s  t h e  
in f la m m a to ry  p ro o e s s  was v e ry  a c u t e .  The change i n  t h e  
c o n d i t i o n  o f  t h e  t h r o a t  was o f t e n  more m arked and showed 
i t s e l f  more q u ic k ly  th a n  an improvement i n  t h e  g e n e r a l  
o o n d i t i o n .  T h is  would seem t o  i n d i c a t e  th e  n e c e s s i t y  
f o r  an a n t i t o x i c  r a t h e r  th a n  a b a o t e r i o i d a l  se rum . The 
t h r o a t  i s  t h e  m a n u fa c tu r in g  p l a c e  o f  t h e  s t r e p to c o c c u s  
t o x i n e .  T h is  a p p e a rs  t o  be  a  v e ry  d i f f u s i b l e  p o i s o n ,  
and a l th o u g h  t h e  s t r e p t o c o c c i  i n  th e  t h r o a t  a r e  p r e ­
sum ably re n d e re d  h a rm le s s  by t h e  l o o a l  a c t i o n  o f  t h e  
serum , th e  g e n e r a l  c i r c u l a t i o n  h a s  r e o e iv e d  from  t h e  
ly m p h a t ic s  o f  t h a t  r e g io n  a  s u f f i c i e n t  dose  o f  t h e  
t o x in e  t o  l e a d  t o  g r e a t  d e p r e s s io n .  T h is  t o x in e  i n
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t h e  o l r o u l a t i o n  i s  o f  c o u rs e  n o t  a f f e c t e d  by t h e  serum .
I n  many o a se s  th e  ex trem e d e p r e s s io n  l a s t e d  t i l l  t h e  
t h r o a t  e x h i b i t e d  h e a l th y  g r a n u l a t i n g  u l o e r s .  The e f f e c t  
o f  th e  serum on t h e  te m p e r a tu re  must b e  d e s c r i b e d  a s  u n ­
r e l i a b l e .  I t  i s  im p o s s ib le  t o  a t t r i b u t e  any e f f e c t  o f  
t h e  serum , e i t h e r  on t h e  o n s e t  o r  t h e  c o u rs e  o f  a lb u m in ­
u r i a  o c c u r r in g  i n  t h i s  a f f e o t i o n ,  a s  n e p h r i t i s  does n o t  
seem t o  be  a commoner a c c id e n t  i n  th e  c o u rs e  o f  a  s e v e r e  
a t t a c h  o f  s c a r l e t  f e v e r  th a n  o f  a  m i ld  a t t a c h .
The a u th o r  w ould, t h e r e f o r e ,  su b m it ,  t h a t  a s  i n  t h e  
v a r i o u s  c o m p l ic a t io n s  o f  s c a r l e t  f e v e r ,  t h e r e  may be  a  
p l u r a l i t y  o f  r a c e s  o f  s t r e p to o o c o i  c o n c e rn e d ,  o r  a  d i f ­
f e r e n t  r a c e  o f  s t r e p to c o c c u s  o onn eo ted  w i th  eaoh  c a s e ,  
a " p o ly v a le n t "  serum h a s  much t o  recommend i t .
The want o f  su c c e s s  whioh a t t e n d e d  some o f  t h e  o a s e s  
o f  th e  s e r i e s  m ight b e  due (1) t o  th e  serum  u s e d  n o t  b e in g  
d i r e c t e d  a g a i n s t  t h e  p a r t i c u l a r  ty p e  o r  ty p e s  o f  s t r e p t o -  
o o o o i  c o n ce rn e d , o r  (2) an im pairm ent o f  t h e  s t r e n g t h  o f  
t h e  serum from  some c a u s e .  There  i s  no doubt t h a t  i n  
t h e  t r e a tm e n t  o f  s e p t ic a e m ia  c o n d i t i o n s ,  t h e  hope o f  t h e  
f u t u r e  l i e s  i n  t h e  d is c o v e ry  o f  a  s t r e p to c o c c u s  a n t i t o x i n .  
The most p o t e n t  a n t im io r o b ic  serum y e t  p r e p a r e d  does n o t  
a p p ro x im a te  t o  t h e  power o f  th e  a n t i d i p h t h e r i t i o  serum f 
a g a i n s t  t h e  t o x i n  o f  th e  b a c i l l u s  d i p h t h e r i a s .  At p r e ­
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s e n t  we must r e l y  on a " p o ly v a le n t*  b a c t e r i c i d a l  serum .
The e f f o r t s  o f  l a b o r a to r y  w orkers  must b e  i n  t h e  d i r e c t i o n  
o f  p r e p a r i n g  a more p o w e rfu l  and s t a b l e  serum . The 
serum b e in g  th e n  o f  a h ig h e r  b a c t e r i c i d a l  v a lu e ,  t h e  
q u a n t i t y  n e c e s s a r y  t o  be  i n j e c t e d  m ight be  l e s s e n e d .
I t  h a s  been  found  by  p r e p a r i n g  a n t i - d i p h t h e r i t i o  serum 
o f  h i g h e r  " im m u n isa tio n  v a lu e "  and th e r e b y  l e s s e n i n g  th e  
q u a n t i t y  i n j e c t e d ,  t h a t  t h e  c u ta n e o u s  d i s t u r b a n c e s  i n c i d e n t  
a l  t o  i t s  u se  have been  l e s s  f r e q u e n t .  S i m i l a r  good r e ­
s u l t s  m ight f o l lo w  an i n c r e a s e  i n  t h e  p o te n c y  o f  a n t i -  
s t r e p to o o c o u s  serum .
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